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The Chicago Railway Terminal Commission, as ap- 
pointed by Mayor Washburne, consists of Messrs. Geo. 
F. Hacker, Chairman; E. S. Dryer, and F. 8. James. 
The Commissioners have appointed Mr. C. Binder, of 
Chicago, Chief Engineer. Their headquarters will be in 
the Chamber of Commerce Building. The duties of 
this commission, as defined by the ordinances, are to 
examine the routes and construction of all terminal 
steam railways now centering in Chicago, and to sug- 
gest a remedy whereby the grade crossings on all roads 
ean be abolished by elevation or otherwise. They are 
authorized to collect such information from abroad and 
at home, as they shall deem proper, and are to report 
to the City Council within three months from the date 
of their appointment. 


The purchase by the Panama Canal Co. of the Pa- 
nama Railway is under investigation in this country 
by request of the French courts. The charge of swind- 
ling and breach of trust is made against Count de 
Lesseps and his associates. The Interoceanic Canal 
Co. is charged with paying $250 to $268 per share for 
stock that ‘“‘was below par at the time,” and a profit 
of about $12,000,000 is said to have been made by those” 
who managed the deal. An inspection of the stock lists 
for 1880-81 shows that Panama Railway shares rose 
from $175 in 1880 to $280 in 188l—a sudden rise some- 
what suspicious in itself. The stock fell about 20 per 
cent. after the deal was closed. 

The lease of the New York, Providence & Boston R. 
R., operating 136 miles of railway, mostly in Rhode 
Island, and two lines of steamers between New York 
and Stonington and Providence, R. L, to the New York, 
New Haven & Hartford R. R. Co., is announced. The 
present lease is only good for one year, as under the 
Connecticut law the lease of a railway is valid for only 
12 months, unless ratified by a two-thirds vote of both 
sets of stockholders. In addition, however, an agree- 
ment has been signed by the officers of the two com- 
panies, providing for a 60-year lease in form, but the 
practical result of which is, that after a year, twéo- 
thirds of the stockholders in each company consenting, 
the two companies will be merged, share for share, 
and the control of the whole property pass to the New 
York, New Haven & Hartford R. R. Co. The property 
transferred has a market value of approximately $25,- 
000,000, and consists, in addition to 136 miles of rail- 
way in a populous section of the country, and the 
Stonington line of steamers, of very valuable terminal 
and wharf properties at Providence, R. I. The two 
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properties together represent, at present values, about 
$100,000,000. 


A new line of transatlantic steamers is proposed, 
according to press despatches, to run between Phila- 
delphia and a new port to be established at Brean 
Down, in the Bristol Channel, England. English 
capitalists are said to have pledged themselves to 
build the terminal piers, railway and other facilities, 
if American capitalists will build four steamers, to 
cost about $600,000 each. There does not seem to be 
any great demand for a new line of steamers, and the 
success of a new port in competition with the estab- 
lished ports in the Bristol Channel, some of which 
have already regular lines of steamers to American 
and Canadian ports, is very problematical. The new 
docks and harbor at Milford Haven, near the mouth of 
the Channel, are thus far practically a commercial 
failure, although when they were opened, about ten 
years ago, they were expected to take the trade from 
the older ports, and a transatlantic line of steamers 
was projected, to run to a new port on the eastern end 
of Long Island, in connection with the Long Island 
Rt. R., which steamship line comes to notice as an 
item in the New York newspapers every two or three 
years. Brean Down is a high peninsula (an island at 
high tide) running into the Channel, and is about 100 
miles above Milford. The project for a deep water 
port and harbor of refuge under its shelter has been 
brought forward at intervals within the last 15 years. 
Milford bas a main line of railway to London, 285 miles, 
probably less by the Severn Tunnel route, while Brean 
Down would require a branch line, and would be about 
145 miles from London. 


The New York Rapid Transit Commission has form- 
ully abandoned its Madison Ave. route, and so advises 
the legislature. It also asks for authority to put up 
parts of adopted routes separately at competitive bid- 
dings. This would leave the field open to the New 
York Central Railroad Co. to provide for rapid transit 
in its proposed raising of tracks at the Harlem River, 
and elevated road down Fourth Ave. This company 
may also bid for the extension of the line down town. 


The most serious railway accident of the week was 
a bad collision, March 29, on the steep grade of the 
Trackville branch of the Philadelphia & Reading R. R. 
A freight train got beyond control while descending 
the grade, and the engineman and fireman jumped 
from the engine. Near the foot of the grade the train 
struck a light engine, and both engines and several 
cars were wrecked. Two men riding in front of the 
light engine were killed.—Another serious railway ac- 
cident was a rear collision, March 25, on the Pittsburg, 
Cincinnati, Chicago & St. Louis R. R., at Columbus, 
Ind. The first section of a through freight train had 
stopped on the main track, covering three of the five 
spans of the steel bridge over the White River. ‘The 
second section was following close behind and ran into 
the first section, wrecking the caboose and two cars, 
which caught fire from the overturned stove in the 
caboose. One span of the Dridge was badly damaged. 
One man was fatally injured. 


An accident occurred last week on the York Road 
tunnel of the Baltimore Belt R. R., by which four men 
were injured, two of them fatally. The York Road tun- 
nel is a short tunnel in the outskirts of Baltimore. 
Work on it was started with a semicircular shield 
driven by hydraulic jacks. The plant was described 
in our issue of Jan. 9. Since that time, as we have 
already recorded, the shield has proved a failure, and 
has been removed; and the work is now beiag ad- 
vanced by ordinary methods. In taking down the cen- 
tering under a completed section of- the arch, two of 
the centers fell, causing the casualties noted above. 

An explosion of car heating apparatus, on the Atchi- 
son, Topeka & Santa Fe R. R., March 6, was noted in 
our issue of March 12. In answer to a request for of- 
ficial information, Mr. A. A. Robinson, Second Vice 
President and General Manager, writes us as follows: 

‘Your letter of March 10, addressed to our General 
Superintendent, received. The clipping which you in- 
close is practically correct, except that no one was 
killed at the time of the accident, and no one has since 
died on account of the same. This train was a steam 
heated train. On the date of the accident, however, 
the steam hose had burst and heaters were being 
used independent of steam from the engine. This train 
was heated by the Martin Steam Heating Co This 
train was also lighted with electricity on the storage 
battery plan, and, quite to my surprise, the lamps 
were not broken by the explosion, but continued to 
burn after it had taken place. No satisfactory con- 
clusion has yet been reached as to the cause of this 
accident.” 


The establishment of a harbor by constructing sev- 
eral miles of docks along the shore of Lake Michigan, 
and the organization of a new terminal railway com- 
pany at Waukegan, Ill., are said to be proposed by a 


315 


syndicate recently formed at Chicago, 1l. Among those 
reported as being interested in the project are Jay 
Gould and Russell Sage, of New York, Samuel W. Al- 
lerton, Daniel Goodwin and the officials of the Chicago 
& Northwestern Ry., and the Elgin, Joliet & Eastern 
R. R. It is also stated that this syndicate has pur 
chased 1,400 acres of land at $150 per acre, and will 
establish a manufacturing town. All of the land lies 
north of the city of Waukegan. The estimated cost of 
the improvements is $1,000,000, 


A waterway project is on foot to connect Lake Win- 
nipeg with Big Stone Lake, at the head of the Red 
River of the North, and thus with the Mississippi 
Kiver. The plan and its outcome are equally vague 


The first cargo of American tin was shipped from the 
Temescal Mines, in Contra Costa Co., Cal., several 
weeks ago, and arrived in New York on March 30, viu 
Colon. It amounted to 334 pigs, or 20,000 Ibs 


The Board of Trade of Washington, D. C. 
a report on 


, has issued 
the damage done by the existing Long 
bridge across the Potomac, and strongly advocates the 
new bridge proposed by Col. Peter C. Hains, Corps of 
Engineers, U. S. Army. The committee on roads, is 
suing this report, also called attention to the urgent 
need of improved sewerage in Washington, and the ne 
cessity for improved railway terminals, with elevated 
rather than depressed tracks. 

The Bell Telephone Company, at its last 
meeting in Boston, increased its capitalization fron 
$15,000,000 to $17,500,000. The assets reported were 
Telephones, $979,116; real estate, $933,130; stocks, $33, 
180,409; merchandise and machinery, $888,496; Dills 
and accounts receivable, $3,192,912; cash and deposits, 
$655,823; total, $38,950,277. The liabilities are: Capital 
stock, $15,000,000; debenture bonds (1888) $2,000,000; 
bills and accounts payable, $848,908; patent account 
(profit and loss), $10,274,913; profit and loss, $5,688,506; 
reserve, $2,986,876; surplus, $2,151,011; total, $58,950, 
According to the report to the directors the in 
struments in use amount to 512,407; increase over 
1890, 28,617; exchanges, 788; increase, 14; total miles of 
wire, 266,456; increase, 26,044; total cireuits, 186,462 
increase, 12,797; total employes, 8,376; increase, 38 
total stations, 216,017; increase, 13,086. The estimated 
number of telephone connections daily in the United 
States, made up from actual count in most of the ex 
changes, is 1,584,712, or a total in the year exceeding 
0,000.00. The total revenue reported by all com 
panies was $1,638,653.29. There are 71,506 miles of 
underground wires in use—one-quarter of all the mile 
age in the country; a gain of 15,683 miles over the pre 
vious year. The report gocs on to say that the “long 
line’’ company—the American Telephone and Telegraph 
Co.—intends, during the course of the current year to 
fill the gap between Cleveland, O., and Hammond 
lll., which last named place is already connected with 
Chicago, thus giving through service between 
New York and Chicago. 


annual 


Boston, 


A light railway, 30 1-4 miles long, is to be built by 
the Bengal Provincial Ry. Co., from Terkeswar to 
Mugra, India. The line will be 2 ft. 6 ins. gage, laid 
with 25 steel rails on wooden or steel ties spaced 
2 ft. 9 ins., c. to ec. The locomotives will weigh 10 1-2 
tons, and have a rigid wheel base of 8 ft. 6 ins.; the 
tender will weigh 5 tons. The rolling stock will be 
carried on trucks “bogies.”” The maximum 
allowed is 12 miles per hour. The railway 
owned, constructed and managed by natives. 


speed 


will be 


Aerial navigation, according to a Warsaw news item, 
seems to be looked upon as an accomplished fact by 
excited officers of the Russian Army. They report that 
German balloons have crossed the frontier, hovered 
over their camps out of reach of gunshot, and, seeming 
ly under perfect control, have again returned to Ger 
man territory. One balloon is reported as sailing di- 
rectly against a fresh breeze, and, if these facts are 
facts, it would go to prove that the Germans possess 
an efficient balloon-steering apparatus which they are 
keeping secret. 


The U. 8. cruiser “Raleigh,”” launched this week at 
the Norfolk Navy Yard, is 300 ft. long, 42 ft. beam, 
with a mean draft of 18 ft. and a displacement of 3.183 
tons. She has twin screws, operated by triple-expan- 
sion, vertical, inverted engines of a collective horse 
power of 10,000. The coal capacity is 556 tons, or 
enough for 2 1-2 days steaming at 20 knots, 5 days at 18 
knots, and 36 days at 10 knots. The main battery will 
include one 6-in. gun and ten 4-in. rapid fire guns, pro- 
tected by heavy steel shields. The secondary battery 
includes two 6-pounders, two 3-pounders, one 1-pounder 
and two 33 mm. revolving cannon. There are six tor- 
pedo tubes, with openings 4 ft. above the water line, 
for Howell torpedoes. The cruiser Is rigged as ‘A two- 
masted schooner, with 7,210 sq. ft. of sail. The total 


cost, including armor and guns, is estimated at $1,642.- 
915. 
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TWO LONG SPAN PLATE GIRDER 
BRIDGES. 


(With inset.) 

The joint qualities of cheapness, endurance and 
simplicity of construction are combined to such a 
remarkable degree in plate girder bridges that their 
use in all spans ranging from 15 ft. to 75 and 80 
ft. has been the standard practice of nearly all of 
the more important railways for the last decade at 
least. For spans greater than 80 ft., pin connected 
structures with open web systems have for similar 
reasons been considered preferable under ordinary 
circumstances. Within the last few years, how- 
ever, plate girders of spans ranging between 80 and 
100 ft. have become quite common; and when es- 
pecial facilities for transportation and erection have 
existed, even greater spans have been used. Two 
unusually important examples of this recent prac- 
tice in designing long plate girder bridges are shown 
on our inset sheet this week. Both of these bridges 
were erected under unusually favorable conditions. 
‘The one at East Berlin, Conn.,was located within the 
yards of the builders. The girders for the Beaver 
River Bridge had to be transported only a dis- 
tance of 45 miles, the car especially built to carry 
the 12-in. gun to San Francisco for the coast de- 
feuse vessel “Monterey,” as illustrated in our issue 
of Jan. 30, being used for that purpose. 

The Beaver River Bridge, the general plan and 
elevation and details of which are shown in the il- 
lustrations, was built to carry the new double 
tracks of the Pittsburg & Lake Erie R. R. over the 
Beaver River at Newport, Lawrence Co., Pa., and 
replaced a single track, Pratt truss, deck bridge. 
It is a double track, deck bridge, built on a slight 
skew. Each span consists of four-plate girders, two 
girders supporting each track, each 103 ft. long, and 
there are three spans, making the total length of the 
bridge 309 ft. The girders supporting the track are 
placed 7 ft. 6 ins. apart, ¢ .to ¢., and the inside gir- 
ders of each track are 5 ft. 6 ins. apart, ¢. to c, 

The girders are 8 ft. 1 3-4 ins. deep and 7-16 in. 
thick in the web, fixed at one end and supported on 
that provision is made for camber by making the 
three intermediate sections of the web plate 1-4 in. 
nests of steel rollers at the other. It will be seen 
longer each on top than on the bottom, making 3-5 
in. camber in each span. This is, we believe, a de- 


parture from ordinary practice, no camber being 
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usually put in structures of this type, the deflection in 
plate girders being so slight as to make it unneces- 
vary. With the increase in the number of long 
span-plate girders bridges being constructed, how- 
ever, this question of the necessity of camber is one 
of some interest. 

The design of the systems of top and bottom hori- 
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zontal bracing are shown in Fig. 2. The two 
styles of vertical bracing, at the ends and intermedi- 
are points on the girder are shown in Figs. 3 and 4. 
The floor consists of cross-ties 8x10 ins. by 12 ft., 
placed 15 ins. apart, c. to c., and resting directly 
upon the cover plates of the girders to which every 
fourth tie is fastened by hook bolts. The guard 
timbers are 7x10 ins. and are notched 1 in, on to the 
ties. 

The girders were made of soft steel, having an ulti- 
mate strength of from 56,000, to 58,000 Ibs. per 
square inch, an elastic limit of from 30,000 to 32,000 
lbs. per square inch, and an elongation of 25 per 
cent. in Sins. Each girder weighed 50,000 Ibs. The 
method of erection was very simple. The cars were 
run upon the old bridge and the girders hoisted by 
means of gallows frames and placed upon the new 
masonry. The old bridge was then removed and 
replaced by the second track of the new structure 
in the same manner, the first- track being used as a 
base of operations. 

Work was commenced on July 1, 1891, and the 
first span was placed on Feb. 9, 1892. The con- 
tractors for the masonry were Drake, Stratton & 
Co., and, for the steel superstructure, the Keystone 
Bridge Co., of Pittsburg, Pa. The structure was 
designed by Mr. Albert Lucius, M. Am. Soc. C. E., 
of 71 Broadway, New York City, engineer of 
bridges for the Pittsburg & Lake Erie R. R. Co., 
to whom we are indebted for the matter shown on 
our inset. 

The most important details of the bridge at East 
Berlin, Conn., are also shown in our inset. It was 
built to carry the tracks of the New York, New 
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Cross Section of Standard Rail soint on Steel Ties 
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AND PLAN O= STANDARD RAIL JOINT ON STEEL TIES: NEW YORK CENTRAL & HUDSON RIVER R. R. 


Haven & Hartford R .R. over the Mattabesset 
River, and is a single track through bridge 102 ft, 
9 ins. long, end to end of girders. The girders are 
placed 13 ft. apart, c. to c., and are 8 ft. 1-2 in. deep 
and 1-2 in. thick in the web. They are fixed at one 
end and supporfed.on rollers at the other. Details 
of the girder are shown in Fig. 1. 
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The floor beams are plate girders placed 11 ft. 
3 ins. apart. Those at the ends of the bridge are 
9 ft. 11 ins. long, 18 ins. deep and 1-2 in. thick in 
the web, and are fastened to gusset plates secured 
to the main girders by 4x3 1-2x3-8 in. angle. The 
intermediate beams are 9 ft. 11 ins. long, 32 ins. 
deep and 7-16 in. thick in the web, and are fastened 
to the main girders in the same manner as the end 
beams. Details of these beams are shown in Fig. 
2. The method of attaching the stringers to the 
floor beams is shown in Fig. 3. The general plain 
of the bridge is shown in Fig. 4. Lt will be seen 
that the sway bracing is composed of angles eo)- 
nected at the center by plates. Further details are 
plainly shown in the drawings. 

The bridge was built by the Berlin Iron Bridge 
Co., of East Berlin, Conn., and is located within the 
yards of the builders. It was completed about Jan. 
1, 1892, and cost about $9,000. The material was 
wrought iron, and was required to conform to the 
standard specifications of the New York, New 
Haven & Hartford R. R. Co., in quality and work- 
manship. We are indebted to the Berlin Iron Bridge 
Co. for the matter shown in the illustrations. 





STANDARD RAIL SECTIONS AND RAIL 
JOINTS; NEW YORK CENTRAL & 
HUDSON RIVER R. R. 

A new set of standard rail sections for the New 
York Central R. R. system has this year been ap- 
proved and adopted by the officers of that road, as 
noted in our issues of March 12 and 19, in which 
issues we illustrated and described the new 100-1b. 
rails, and also the steel ties to be laid on the four- 
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track line from the Grand Central Station, in New 
York, to Mott Haven, a distance of five miles, or 
20 miles of single track in all. The new standard 
sections conform to a type of section of which a 
series was designed, and patented,in 1890, by Mr. 
P. H. Dudley, well known as & rail expert and as 
the inventor and operator of the dynagraph car for 
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track inspection. The set of sections for the New 
York Central R. R. proper includes a 65-Ib. rail, 
for use on branch lines and freight tracks; an 80- 
lb. rail, which is the new standard rail (replacing 
the former 80-Ib. rail section illustrated in our issue 





New Standard 80-Lb Rail 


of April 21, 1888) for main line passenger tracks 
between New York and Buffalo, and a 100-lb. rail. 
intended for the heavy traffic four-track section 
above mentioned. Besides these there is a T0-lb. 
rail, which has been adopted for the Rome, Water 
town & Ogdensburg Division, and will be adopted 
for future renewals on the West Shore Division; 
and also a 75-Ib. rail, which has been adopted by 
Dr. W. S. Webb for the Adirondack & St. Law- 
rence R. R., of which he is president. All of these 
rails are of the same type of section (with the ex- 
ception of the old 80-Ib. rail), and have been ap 
proved this year by Mr. Walter Katte, Chief En- 
gineer, to whom we are indebted for drawings and 
other information. 

We illustrate this week the S80-lb. rail, as repre- 
sentative of the type of section, and also because this 
is a weight of rail already used on several roads and 
likely to come into still more extensive use for maiu 
tracks. The old 80-lb. rail (Eng. News, April 21. 
1888) was 1-8 in. higher and 3-16 in. wider in the 
base, and by slightly changing the dimensions and 
varying the proportions of metal in the head, web 
and base, a rail has been secured which with tie 
same weight is 11 per ceat. stiffer than the old pat 
tern. The accompanying table gives the dimensions 
of these six rail sections, together with those of the 
100-Ib. mean type of section prepared from the aver- 
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Comparative Dimensions of the N. Y. Central Standard and Other Rail Sections. 
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longer than those with deeper heads. The materia! 
thus saved out of the deep head is disposed of in 
the web and base in such a way as to secure in 
The curve of the sides of jhe 
and the tapering of the web, are also con 


creased stiffness. 
web 
sidered to give better and closer rolling of the head, 
resulting in better wearing qualities for the rail 
The rails are high in carbon, and give very satis 
factory results under physical tests, the bending 
under a given impact test, especially, being remark 
ably uniform. 

The type of joint to be used with the five stand 
ard rails is the three-tie joint with six-bolt angle bars. 
which has been standard for several years on the 
New York Central and West Shore railways, and 
has been found very satisfactory in service, as is 
reported also from various other railways which 
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Cross Section of Standard Rail Joint on Wooden Ties 


YER 
= a oh ” 





¥ 
wooden ties, the angle bars being notched for the 


Davies flat spike (Eng. News, Tune 1, 1889), whic! 
The 
ins. wide on the face, spaced 6 ins. apart in the clea: 
and on the middle tie Servis tie-plate 
(Eng. News, April 4, 1801), 6 x 95-4 ins., 5-16-11 
thick aud 13-16-in. deep over the three flanges which 


ix extensively used on this read ties are ‘ 


is a steel 


bite into the wood of the tie. This tie-plate is to 


prevent the deflection of the rail ends by cutting 


into the tie. The splice bars are not notched for 
spikes at the middle tie, but only at the two outer 
joint both bars being slotted exactly alike 
The heads of the spikes in the middle tie bear upon 
the flanges of the spliced bars. The flanges of the 
splice bars do not bear upon the ties. The othe 
plan is to be used where the rails are laid on stee! 
ties, and the flanges of the splice bars are in this 
ease made very narrow, being only wide enough to 
be slotted to receive the bolted rail clips, as shown. 
which thus prevent creeping of the rails. Both bars 
are slotted exactly alike. The steel ties are spaced 
18 ins. c. to ec. The form of the steel ties and ar 
rangement of fastenings were illustrated in our issue 
of March 12. 

The following particulars of the joints refer to 
both the above arrangements. The bars are 36 ins 
long, and the thickness of the web is 1-2-in. for 
steel bars and 9-16-in. for iron bars. One bar of 
each pair is punched with holes 15-16 in. square, 
with corners of 1-8 in. radius, while the other bar is 
punched with round holes 13-16 in. diameter. The 
joint is spliced by six bolts with a uniform spacing 
of 5.6 ins. ¢«. to ¢., leaving 4 ins. from center of 
holt hole to end of bar. The bolts, shown in the ac 
companying cut, are of the Harvey grip pattern, in 
which the thread is upset by screwing up the nut, 


ties, 


/ 





ELEVATION OF STANDARD RAIL JOINT ON WOODEN TIES; NEW YORK CENTRAL & HUDSON RIVER R, R, 


age dimensions of the sections suggested individually 
hy the members of the committee of the American 
Soviety of Civil Engineers on “Standard Rail Sec- 
tions’ (Eng. News, March 21, 1891); the Sand- 
berg “Goliath” rail weighing 100 Ibs. per yd. (Eng. 
News, Nov. 9, 1889); and the 110-Ib. rail of the 
Chignecto Ship Railway (Eng. News, Sept. 7, 1889). 
It will be noticed that one of the characteristic fea- 
tures of Mr. Dudley’s series of sections is that the 
heads are not as deep as the type which has been for 
years past very much in vogue. Mr. Katie states 
that it is now found that a very much better rail 
head is obtained by not making it so deep, thus ad- 
mitting of the steel in the head being much better 
worked in the process of rolling. With thinner heads 
the steel comes out of the rolls with very much bet- 
ter wearing qualities, and hence the rails wear 


have now had long experience with it. The 
splice bars are, of course, varied in general di- 
mensions to fit each side of rail, but the drilling for 
bolt holes is uniform for all the rails. The center 
of the end hole in the rail is 2.7 ins. from the end, 
and the other two holes are spaced 5.6 ins. c. to c. 
The height from base to center of bolt hole is lo- 
cated as closely as possible to the neutral axis of 
each size of rail. The splice bars are in all cases 
36 ins. in length, and are carried on three cross-ties 
spaced 39 ins. out to out. The rails are laid to 
break joint, giving a close spacing of ties at joints 
and mid length of rails. 

We illustrate the arrangement of joint to be used 
with the 100-Ib. rails, showing two plans, designed 
by Mr. Katte, with different forms of splice bars. 
One plan is to be used where the rails are laid 


thus obviating the necessity for a nut lock. These 
bolts have been extensively used on this road and 
have given very satisfactory results. They are also 
used for the fastenings to the steel ties. They are 
43-8 ins. long under the head, 3-4 in. diameter in 
the body, with a neck 7-8 in. square, having rounded 
corners of 1-8 in. radius, and a button head 3-4 in 
deep and 11-2 ins. diameter. The nut is 13-8 ins. 
square and 7-8 in. thick. The rail ends are 0.2 in. 
apart at normal temperature. 

From the particulars given above it will be seen 
that the New York Central R. R. is giving careful 
attention to the subject of its track, and is adagting 
a good standard of construction, although it may be 
necessary later to adopt a heavier rail than 65 Ibs 
to carry satisfactorily the very heavy freight traffi:: 
of this road. 
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rHE ENGINEERING SCHOOLS 
UNITED STATES. 
Ill. 

(These papers will be republished in book form, and 
corrections or proper additions are solicited, and can be 
made at any time. It is especially desired to make the 
list of schools claiming to be engineering schools abso- 
lutely complete.) 

THE EARLY DAYS OF ENGINEERING SCHOOLS.— 
WEST POINT. 

As we have already stated,it was not until 1840 that 
the first students were graduated from an American 
echool of civil engineering, and not till a still later 
date that there were any such graduates from an 
English school. Prior to 1840 there were but two 
ways by which any formal prepartatory training for 
the profession of engineering could be obtained. The 
first, which is probably now wholly extinct in this 
country, but which existed until quite recently 
in New England and still flourishes in old England, 
was by entering as a “student” or “pupil” in the 
otfice of some civil engineer. The second was by 
graduation from the West Point Military Academy. 

The present writer is one of the relics of the old 
New England student system, and as a good many 
engineers were started in their profession under 
it among the men in practice between 1840 
and 1870, a few words in regard to it may 
be in order. As it existed in New England, 
no formal “articles” were drawn, but the 
arrangement was understood to be for three 
years, during which period the student was charged 
$100 per year for his “tuition,” and was credited 
with the liberal sum of 121-2 cts. per hour, for 
actual work in the field, all office work being gratis. 
At times, especially “after the war,” when the stu- 
dent system was beginning to die out, the same lib- 
eral compensation was allowed for office work also, 
and a man might possibly manage to earn yearly 
something over his tuition fees. In the meantime 
his time was charged in at anywhere from $2 to 
#6 or more per day, according to the quality of his 
work, which was where his “‘preceptor’s” chief profit 
eame in, making it an object for him to take pupils. 

As for the “instruction” it consisted chiefly in the 
stnudent’s privilege to ask a question if he chose and 
get an answer if he could; in addition to which he 
had the further privilege of learning what he could 
from the work assigned to him in field or office. 
Of formal instruction, of recognized or regular super- 
vision, there was none. If the pupil wanted to learn 
he could, and if he didn’t, he needn’t. In any case 
he could hardly fail to learn something from the 
field and office work assigned to him. The system 
had some advantages of its own, along with many 
disadvantages. The quantity of knowledge gained 
was much less than would be pumped into the dull- 
est student in the same time at the poorest engineer- 
ing school; but the quality of it was better than the 
quantity, and better in some respects than any col- 
lege can give. It was acquired simultaneously with 
practical experience, and was largely in the direct 
line of that experience. It. had cost the student some 
exertion, instead of being stuffed down his throat 
like a sausage, and was generally learned “for 
keeps.” Above all, though there was little formal 
instruction, there were daily hints and bits of in- 
formation or advice from (presumably) a well quali- 
fied and experienced engineer; because students 
would rarely enter under a man of poor standing; 
and there were rarely more than three or four 
students in an office at once, so that it was no great 
burden to his employer to give the student as much 
assistance as he seemed to care for. To what ex- 
tent the student system was followed by men em- 
ployed on salaries as chief engineers of early en- 
gineering works the writer does not know: but such 
men accepted other arrangements more freely and 
stood in a more independent position generally than 
they do to-day. 

Outside of New England, however, the student 
system has never had any footing, to our knowl- 
edge; and until within the last two or three de- 
cades, the percentage of practicing engineers who 
had been trained for their profession in any formal 
way, either as “students’”’ under other engineers, or 
as graduates of West Point, was comparativelr 
small. This we may see by running over the list of 20 
early engineers selected for biographies in Charles 
B. Stuart’s “Lives and Works of the Civil and 


OF THE 


Military Engineers of America.” (a). Mr. Stuart 
was not himself a graduate of West Point, but he 
was in the government service in many capacities, 
and was at one time Engineer in Chief of the U. S. 
Navy. The list of men whom he thought deserved 
biographies, with their date of birth and early train- 
ing, were as follows: 

Major Andrew Ellicott, b. 1731. Self taught genius. 
Jas. Geddes, b. 1750. Self taught. Surveyed Erie Canal. 
Benj. Wright, b. 1770. Self taught. First American to 

run level. Chief Engineer of Erie Canal. 


Canvass White, b. 1778. Engaged on Erie Canal under 
Benj. Wright. Walked 2,000 miles over English 


canals, 
b. 1777. On Erie 


D. Stanhope Bates, 
Wright. 
N.S. Roberts, b. 1776. On Erie Canal under Wright. 
Invented and built combined locks at Lockport, N. Y. 
Gridley Bryant, b. 1789. Trained as a builder; built 
the Quincy (Mass.) R. R. 
Gen. Jos. G. Swift, b. 1783. First graduate West Point; 
eminent civil career. 
Jesse L. Williams, b. 1807. Asst. on Obio canals at $9 
er mo, 
oa Wm. McRee, b. 1788. Ninth grad. West Point 1805. 
S. H. Kneass, b. 1806. Entered office of Wm. Strickland. 
Capt. John Childe, b. 1802. 471st grad. West Point, 1827. 
F. Harback, b. 1817. Chainman at $16 per mo., 1836. 
Major D. B. Douglass, b. 1790. Appointed to U. 8. 
Engineer Corps from Yale in 1813. 
Chief Engineer 


Jonathan Knight, Self taught genius. 
of B. & O. R. R. 

B. H. Latrobe, b. 1806. Assistant to Knight and 
Chief B. & O. 

Col. Chas. Ellet, b. 1810. Served under C. White and 
Ecole Polytechnique. 

Saml. Forror, 1798. Self-taught surveyor; served 
under Geddes. 


Wm. 8S. Watson, b. 1827.. Rodman on Ohio canals. 
John A. Roebling, b. 1806. Royal Poly. School, Berlin. 


This list of 20 eminent early engineers includes 3 
graduates of West Point, 2 graduates of other civil 
colleges, 6 men born too soon to have possibly gone 
to West Point (1779 or earlier), and 9 men who were 
self-tangkt, or who entered service as youths under 
older engineers. This proportion, though resulting 
from a mere chance selection of names which was 
not altogether equitable (since there were a goodly 
number of early engineers more eminent than some 
of those whose names appear in the list, yet who 
were passed over), is yet fairly illustrative of the 
average training of our earlier engineers, except that 
it hardly gives prominence enough to West Point 
as a civil training school. 

For a very large proportion of the more important 
engineering positions prior to 1850 were filled by 
graduates of the Military Academy, in addition to 
which there were then, as now, many graduates 
engaged on more or less important civil works while 
still in the Government service. Gen. Cullum’s 
elaborate “Biographical Register’ (b) of West Point 
graduates affords a means of readily determining 
just what the contributions of West Point have been 
to the ranks of civil engineers; and we have ex: 
tracted from it the following table (Table III.) 
showing the number of men out of each successive 
100 graduates who became civil engineers, to which 
we add a column showing approximately (c) the 
number of men out of each successive 100 who were 
graduated into the Corps of Engineers (or into the 
Ordnanee or Topographical Engineers, which for 
our purpose we include with the Corps of Engi- 
neers). Many of those thus appointed to the Corps 
of Engineers afterward resigned and became civil 
engineers, so that they appear in both columns of 
the table; but in a general way the table indicates 
that West Point has been about as important as a 
school of civil as of military engineering. 

When we consider how very small was the field 
for the employment of civil engineers prior to 1840 
it will be seen that the 150 men whom West Point 
had contributed to their ranks up to that time was 
a very important fraction of all the civil engineers 
in service. This is especially true because, out of 
these 150 men at least 30 per cent. of them had 
what might be called a distinguished professional 
career; that is to say, became chief engineers of one 
or more (generally more) important railways, canals, 
or other public works, and continued to be engineers 
to the end of their lives. The very number of such 
prominent men forbids us to give a list, but having 
gone over the biographies name by name, we noted 


Canal under 


(a) New York: D. Van Nostrand, 1871; S8vo., pp. 331. 

(b) Se Register of the Officers and Gradu- 
ates of the United States Military Academy. By Bvt. 
Maj.-Gen. Geo. W. Cullum. Houghton, Mifflin & Co., 3 
vols., Svo., pp. 2,300. 

(c) It would have been easy enough to have determined 
exactly the number of graduates out of each 100 who 
entered the Corps of Engineers by counting them as re- 
corded (each man with a consecutive number) in the 
Register, but as the graduates who enter the Corps of 
Engineers are always those at the top of the class, 
approximate accuracy could be obtained more 


* 


Table I1I.—Number of Graduates of West Point 
out of Each Group of 100 graduates who after- 
ward became Civil Engineers, and also, Approxi- 
mately, the Number out of Each Group of 100 
Who Entered the Engineer Corps. 


Graduates 
numbered 


1to 100 
100— 200 
201— 300 
301— 400 
401— 500 


no1l— 600 
601— 700 
FO1— 800 
801— 900 
901-—-1900 


1001—1100 
41101-3200 
1201—1300 
1301—1400 
1401—1500 


1501—-1600 
1601—1700 
1701—1800 
1801—1900 
1901—2000 


Entered 
Covering Became corps 
classes of c:vileng’rs. of eng’rs. 


1802-14 4 19 
1814-18 8 18 
1819-22 14 19 
1822-25 16 6 
1825-27 15 : 
1828-30 17 
1830-32 25 
1832-35 23 
1335-37 22 
1837-39 6 
1840-41 4 
1842-43 5 
1844-46 10 
1846-48 9 
1849-50 4 


1851-53 
1853-54 
1855-57 
1858-60 
1861-63 


| 
ee oe 


18 — 95 


one 


(The “Corps of Engineers’ is considered for the pur- 
pose of this table to have included also the Topographi- 
eal Engineers and the Ordnance Corps. ‘The column giv- 
ing the number who became Civil Engineers out of each 
group of 100 graduates is precise, but the distribution 
to the several groups of 100 who entered the Corps of 
Engineers may not be quite precise. The two columns 
must not be added together to indicate the total num- 
ber of men who have engineers. Many men who were 
for a time in the pe of Engineers afterward re- 
signed and became Civil Engineers.) 
at least 45 or 50 men out of this 150 as “promi- 
nent,” which means that they filled a goodly pro- 
portion indeed of the important positions prior to 
1850. 

It will, therefore, be desirable that we should 
give a somewhat careful sketch of what this school 
was prior to 1850, and in some measure what it is 
to-day, especially as we have not listed it among 
schools of civil engineering, and hence it will not 
appear in the several tabulated and other records 
which are to follow. It is notable that, whereas, 
150 out of the first 1,000 graduates became civil 
engineers, only 50 out of the next 1,000 did so, 
which latter brings us down to the class of 1863. 
Since that time the accessions from West Point to 
the ranks of civil engineers have been quite insig 
nificant both in quantity and quality, there being 
only six or eight men out of the 25 graduates who 
have entered civil engineering since 1863, who can 
be said to be now prominent engineers. Among the 
more prominent are William E. Rogers (No. 2,161 
in the Register), Railroad Commissioner of New 
York, and Prof. L. M. Haupt (No. 2,162). 

The last and lowest graduate of the class of 1890 
bears the number 3,384. Dividing the entire num- 
ber of graduates into groups of 500, the number out 
of each group who became civil engineers (or had 
become such up to 1890), stood as follows: 


Total. 

3d 500 4th 500 

‘1802-27 1828-39 1840-50 1851-68 

(25 years.) (11 years.) (10 years.) (12 years.) 
57 93 32 18 


7th 500 
1883-90 


Total. 


5th 500 6th 500 
1 1802-90 


863-73 (873-83 


(10 years.) (10 years.) (7 years.) (88 years.) 
E's 24 1 none 225 


* Every man who, for two years or more, held a civil 
engineering appointment or was in practice as a civil 
engineer, according to the Register. is here included. 
though some of them served as such only temporarily. 


This little table brings out very conspicuously that 
the West Point graduates are no longer drawn oif 
into civil life, as was the case when it was the only 
decent training school. Though it is still em- 
phatically an. engineering school, its graduates very 
rarely enter into civil life as engineers, and only 
a few at the top of each class become engineers 
at all; but its past status and its present excellence 
as a-military engineering school demand that we 
should review its honorable and interesting record, 
as briefly as possible, and yet with more fullness 
than we shall attempt to review the history of any 
civil institution. 

Before proceeding with this, however, we may 
give here better than later an abstract (Table IV.) 
of a table given by Gen. Cullum in this “Register,” 
showing all the varions ciyjl professions and dis- 
tinctions which have fallen to the lot of West Point 
graduates. Gen. Cullum gives a list of these which 
foots up 2,217, but many names figure in this list 








April '.2 £1892 


ENGINEERING NEWS. 


ce ere rr a 


more than once; and, moreover, included in the 
above total are 158 authors, 169 militia officers and 
8 presidential electors, which distinctions indicate 
nothing as to permanent professions. Deducting 
these, 1,882 graduates have held civil positions or 
belonged to civil professions, but many of these are 
mere duplications, as in the cases where a man has 
been both a lawyer, engineer and city or state officer, 
ete. But still, if this source of error as to the ab- 
solute number of graduates who have followed civil 
professions be remembered, the relative number of 
eases where graduates have become engineers, 
doctors, lawyers, etc., is interesting. 
Table IV.—Total Number of Graduates of the U.S. 
Military Academy who have entered Civil Life 


in various Professions or Offices from its Foun- 
dation in 1802 to 1890. 


U. 8. diplomatic and py oncaeped BEFVICE. ....2.000 48 
U. i GE Bas pons 023° - Rabe egéecawesnes a 170 
State oflicers er gov ernors). kiya 
City officers (including 15 mores. Sirk chakdy idee e 63 
Educational officers incl. 41 college presidents.... 217 
Lawyers (including 13 judges)...............5+. LYS 
CROERITIET cc ccccccceccrscccceercccccecescccscees 21 
PHYPICIANS 2c crececccccs ccc cerseseesteecssereses 2 
I OND soo 6 8s 6.ves oe scciecccnceucs 228 
ed cece asia secon ck v's 6eceeceeses 46 
Merchants and manufacturers.............0000005 193 
Editors, artists, architects................-5+. ‘ 36 
Railway officials (incl. 77 presidents)............ . Wi 
CRVIE GMBIMOOTB. 2 ccc ccccccvcccccccccescesccces 217 

Supt. Coast SUIVEY....--e cence eee e ween eee eeeeens 1 

Surveyors, general. .... 2... 6. sec eee nse weceenee 10 

Chief engineers of railways, etc.......-....+4+- 61 

Chief engineers of states................se000s 14 303 


Total separate civil professions or positions: 
taken by graduates............-.eeee00: 1,882 


That there are many duplications of the same in 
dividual in this table is shown by the fact that 
while there are 217 persons listed as “civil engi- 
neers,” against our count of 225 such persons, there 
are also 61-|-14 persons listed as “chief engineers.” 
This duplication is necessary in order to indicate 
that out of 217 such, 75 became chief engineers. 
our immediate purpose the duplication is to be re 
gretted, though for Gen. Cullum’s purpose it was 
necessary. 

Keeping this in mind, it is interesting to note that 
of the civil callings followed by the graduates ot 
this famous and thorough engineering school (as 
we shall show it to be), less than one-sixth (303) 
follow the engineering profession, or not many more 
than have become teachers (217), or lawyers (198). 
To*a large extent—to a larger extent than is real- 
ized—this “scattering’’ of graduates is true of all 
engineering schools, as will appear later, when we 
reach that side of our subject; but our impression 
is that no school shows so large a percentage of 
scattering into other professions as West Point. 
Not less than 471 graduates will be seen to have 
held elective or other political positions, at the head 
of whom stands U. S. Grant, the only President 
whom the academy has as yet furnished to the coun- 
try. This tendency to political honors is natural 
from the nature of the school, and from the fondness 
of Americans for rewarding military service with 
such honors. It seems less natural that more grad- 
uates (228) should have become farmers, or planters, 
than have become civil engineers, though among 
the latter might fairly be classed, perhaps, the 
nearly equal number who have become railway 
officers (157), or manufacturers (72). These quasi- 
engineering callings always absorb a great many 
of those who graduate as engineers from our civil 
schools. © 

The strong leaning for the law which the gradu- 
ates exhibit may be explained by the fact that the 
instruction in law at West Point is quite thorough 
and good; much more so, we believe, than at any 
of our civil engineering schools. It seems appropri- 
ate to note here, as we shall have occasion to do 
again, that this is a misfortune. The good engineer 
ought to be a good business man; the successful ane 
must be. A little broader all-around culture of this 
kind, and a little less of the strictly technical, if 
necessary, would in our judgment improve many an 
engineering school and give their graduates a better 
start in life. No man ought to be graduated from 
any college who cannot spell, but they sometimes 
are, as we have had good occasion to know. 


For 


The Duluth lift-bridge, proposed { as a means of cross- 
ing the ship channel to Minnesota Point, is being ob- 
jected to by vessel owners, and a hearing was lately 
held at Detroit before a board of government engineers. 
The plan under discussion is the vertical lift, counter- 
balanced bridge, proposed by J. A. L. Waddell, ©. E. 






A NOVEL TYPE OF LEVEL AND LEVEL ROD. 

‘Lhe new level used in correcting the elevations of 
Switzerland, which were found to be calculated in- 
correctly for the most part, 
features. Fromthe “‘ Schweizerische Bauzeitung “ 
we abstract the following description with accom 
panying illustrations: 

The instrument is adjusted by three set screws 
(Fig. l), which are provided with bali-shaped feet of 


possesses some novel 





$ ins, diam., fitting into corresponding hemispher 
ical hollows on the top of the tripod (a, Fig. 2), where 
by means of a catch (b) the level can be attached to 


its stand. The telescope and level are firmly attached 





to their bearings, so that the instrument can be 
transported from station to station without being 
unmounted. 

The eye piece of the telescope is said to magnify 
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Fig. 3. & 
about 64¢ diameters. The sen- — 
sitiveness of the bubble is U 
about 3” of are (0.0015 ft. in 100 Fie. 4. 


ft.) for one degree of the scale. 
The telescope is inverting. 
The rod (Figs. 3, 4) is made of well seasoned pine, 
3 m. (nearly 10 ft.) high, 8 em. (3.15 ins.) wide, 2.2 
em. (% in.) thick, stiffened behind by a re-enforcing 
strip. The graduation, as shown in Fig. 4, consists 
of alternate black and white rectangles, 1 em. (%¢ 
in.) wide, arranged in such a way that the opposite 
colors on each side will join at the center line. The 
readings on one side show the even, on the other 
the uneven, numbers, The rod is provided with a 
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handle about 3 ft. above its bottom. The tripod in 
with the rod 
weather. For the 
vertical the rod is provided with a box level, fitted 
with the necessary adjusting screws. It also hasa 
plumb-bob suspended from the top of the rod, the 
point of which at atruly vertical position hangs 
above a fixed point below. The rod carries an iron 
knob attached to its bottom, fitting 
sponding hollow of the iron shoe (ce). 
driven firmly into the ground before setting the rod 
in position. Instruments manufact 
ured by J. \arau, 


connection is only used in windy 


purpose of setting it perfectly 


into a corre 
This is to be 
and rods are 


Kern, Switzerland. 


ROCK QUARRYING BY MINES IN FRANCE 

In the construction of the new harbor of refuge 
at Brest, France, large blocks of were re- 
quired, and these were quarried from the neigh- 


stone 


boring cliffs. To extract these as cheaply as 
possible this work was done by galleries and 
large amounts of explosives, with the record 


given below, as much as 40,000 lbs. 
ing used in one blast. 

On Nov. 8 1891, according to “Le Genie 
the contractors fired their eighth mine, 
rock 
remembered, 


of pow der be 


Civil, 
throwing out 
LO4,000 cu. yds. It 
this work was 


a volume of equal to 


should be however, that 


executed in the neighborhood of work shops, docks 


and shipping, obliging the contractors to sacrifice 
the co-eflicient of charge 
accident, and the rock varied much in its resistance, 
even in the same quarry. The ratio of powder to 
rock extracted, at Brest, was at times 
one pound of powder to 11.7 cu. yds. of rock taken 
out. In similar work at Cherbourg, the average ra 
tio was 1.63 cu. yds. to one pound of powder, and 
the product ranged from 2 to 8 cu. yds. of rock pet 
pound of explosive. 

Lacking any precise formulas for such work, the 
contractors, Messrs. Beynel & Tessier 
from somewhat similar work done in Italy and at 
Hell Gate, in America, the following general rules 
of procedure in the disposition of their mines: 

(1.) When the mine is to have only one chamber 
for the explosive, and the rock is to be cut perpen- 
dicular or obliquely to the cleavage, the distance be- 
tween the center of the chamber and the face of 
the mass to be removed should at least equal the 
thickness of rock above this center. When the 
cleavage is parallel to the face of the quarry, the 
ratio of base to height may be as 3 to 4. 

(2.) When the mine is to have several powder 
chambers, the distance between them should be prac- 
tically equal to the thickness of rock above them. 

(3.) To facilitate further work, the face left after 
a blast should have as little inclination as possible. 

In the Brest quarry the galleries and powder 
chambers were excavated by powder or dynamite, 
as the rock was dry or wet, placed in holes drilled 
by hand. The arrangement of the galleries and 
chambers is not given, and the method of charging 
is also vaguely described. But the following notes 
may be made: Gunpowder was used, deposited in 
the chambers in barrels and covered by boards and 
bituminized paper to protect them from water leak: 
ing in from the roof. The galleries were closed for 
a distance of about 13 ft. by stone laid in cement 
then 


for the purpose of avoiding 


as little as 


, established 


mortar, about 7 ft. of dry stone work 
and 7 ft. of stone masonry again. The 
firing was done by ad irect electric circuit, es- 


tablished in a special channel left for it. The 
amount of gunpowder used in the blast of Nov. 8 
is not definitely stated, though the author in another 
place speaks of 18,000 kg., or 39,600 Ibs., as the 
maximum charge employed in this work. The vol- 
ume of rock broken up was 80,000 cu. m., as cal 
culated, or about 104,000 cu. yds. This mass was 
simply broken up; not a single stone being thrown 
out from the quarry. 


An electric train approach indicator, for the use of 
repairs on railways, is being successfully 
the North British Kailway, says the London “Electri 
cal Review.” It is described as a small apparatus 
provided at one end of the circuit with an electric 
bell, and at the other with a contact lever operated by 
the wheel of the approaching engine. The apparatus is 
not patented and ts said to cost about $12.50. 


tested on 


se 


A bill to raise the Third Avenue Bridge across the 
Harlem River to 24 ft. above the water surface is 
before the New York Legislature. 





















320 


THE RENO RAPID TRANSIT SYSTEM FOR 
NEW YORK. 
By J. W. Reno, E. M. 

The Rapid Transit Commissioners have recom- 
mended a tunnel under Broadway having four tracks 
on the same level, with the condition that the roof 
of the tunnel shail be below the pipes and subways 
and the method of construction such a: will no 
seriously disturb the surface of the street, It so 
happens that along the route selected, for about four 
fifths of its most valuable portion, the street is less 
than 44 ft. between curbs, while beneath the carb 
lines, in the majority of cases, extend the masonry 
walls of the sidewalk vaults. Along the route below 
Union Square the material to be tunneled consists of 
gritty sands, while above Union Square the tunnel 
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arises from the fact that according to the Commis- 
sion’s engineers, the construction of this tunnel will 
require the underpinning of three-fourths of the 
building foundations from Union Square to the Bat- 
tery. Building lots along this section of the route 
now being worth $40,000,000 per mile, it would 
seem that the public street should be valued ac- 
cordingly, and publie interest demand that the least 
amount of this valuable area be given up for any 
single purpose, however great its importance. All 
these objections, w hich apply toa wide tunnel, are met 
in the design and construction of the double-decked 
tunnel now to be described. In the accompanying 
engravings Fig. 1 shows in perspective a cross sec- 
tion through the combined local and express sta- 
lion, with a suggestion that the space under the 
street corner may be utilized for a ticket office and 
Waiting-room. Fig. 2 shows a side elevation of the 
tunnel as desicned for the route above Union Square, 
and Fig. 3 a cross section drawn to seale which 
gives a very good idea of the economy in space ob- 
tained in this type of tunnel, the inside dimensions of 
which are but 28 ft. high by 23 ft. wide. Figs. 2 aud 3 
also show in detail a design of car S ft. 6 ins. high by 
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ments or trainways. The proposed method of driy 
ing this tunnel above Union Square, where open 
cutting is not advisable, was described in Engineer- 
ing News of Feb. 27. The plan of tunnel suited to 
that section of the route (in sand), from Union 
Square to the Battery differs from the above in that 
the walls, floor and roof, are composed of cast 
iron panels or girders, to which construction the 
well-known system of driving by the enclosed hy 
draulic shield can be applied. 

As this modification of the doublealecked tunnel 
will only require inside dimensions 22 1-2 ft. high b) 
22 1-2 ft. wide,the difficulty of construction should not 
be much greater than in the recently completed Saint 
Clair River tunnel, 21 ft. 6 ins. in diameter, which 
was ~iven by this system. A description of the pro 


Fig. 1 Cross Section Showing Proposed Local and Express Station 
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Fig. 2. Longitudinal Section of Tunnel above Union Square. 


A PROPOSED RAPID TRANSIT SYSTEM FOR NEW YORK; J. W. Reno, Engineer. 


will be part in sand and part in rock. These con 
ditions make it practieally impossible to construct 
a tunnel having an outside width of roof of over 50 
ft. in the manner proposed, but in addition to the en 
zineering obstacles there are others of equal im- 
portance, which have already presented 
Four-fifths of the property-owners 
along the route have refused to consent to the wide 
tunnel, because of its impracticability and the nec 
essary condemnation of land for right of way and 
station facilities. Another objection which has 
also influenced property owners in their refusal, 


some of 


themselves. 


9 ft.wide outside, supported very low down upon the 
standard trucks, a woditication which will reduce 
the height of the tunnel, and consequently its neces- 
sary depth below the surface. The support of the 
car body so near the rails will also diminish the ten- 
dency to side motion at high speeds. These are con- 
sidered important features. 

The tunnel proper consists essentially of a square 
sectional area formed by vertical side walls and a 
fiat steel girder roof. To this is applied the modern 
method of building construction, by iron columns and 
girders, which divide the tunnel into four compart- 


posed cast iron double-decked tunnel will appear in 
another article. Certainly the business interests as 
well as the public health of the city should demabd 
the adoption of a tunnel system which will require 
the least amount of excavation from the surface, 
because of the danger otherwise of exposing large 
areas of miasmatic soil. ; 
To return to the general description of the en 
gravings, it will be seen that the upper pair of tracks 
are designed for local and the lower pair for express 
trains, so that, allowing the depth of S ft. below the 
surface. in order that the tunnel roof may clear the 
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pipes and subways, the local station platforms wil) 
be 17 ft. 6 ins. and the express station, platforms 
29 ft. 6 ins. below the sidewalks, while in the upper 
part of the city where, in the absence of pipes, ete.. 
it will not be necessary to locate the tunnel roof se 
far down, even these moderate depths can be re 
dneed. It is important to state also in this con 
nection that the only points along the whole 16 
miles of route laid out by the commission, where the 
floor of the double-decked tunnel will be below the 
water line are found in going under Canal St. and 
at the Battery. But the proposed cast iron plan being 
impervious to moisture, will insure a dry, wholesome 
tunnel even at these points; and as the water line 
here is only 10 ft. down, any tunnel system would 
necessarily go below it. The economy in roof aren 
of the double-decked over that of the wide tunnel 
means a saving of $250,000 per mile in the amount 
of metal alone required in its construction, but in 
addition to this advantage it wili be understood that 
in the narrow system the operations of tunneling and 
blasting will be confined to the center of the street, 
where there can be no possibility of damage to 
foundations. There has been also a strong opposi 
tion to the wide tunnel by property owners, becaus: 
of the very probable injuries to foundations resultinz 
from the close proximity of passing trains, an objec 
tion, however, which will not exist in the double 
decked tunnel. 

In comparing the facilities of operations of the tw. 
systems it will be seen that the double-decked tun 
nel permits of numerous “cross-overs” between the 
up and down tracks for both the local and express 
trains, while in the wide tunnel there can be 1o 
communication between the outer or local tracks 
without crossing the express tracks between them. 
which practice would have many elements of dai 
ver in a tunnel where the traffic will consists of » 
many trains with short intervals between them. In 
addition’ to the great saving in space obtained by 
the double-decked tunnel, the location of the tracks 
in pairs, one above the other, also shows many ad 
vantages over the plan with four tracks on a level 
when considered in connection with the operation 
and public convenience of the system. 

As regards public convenience, the local stations in 
the wjde tunnel will subject passengers upon the 
platforms to the disagreeable sensations due to 
the passing express trains, which will rush by these 
points at a speed of 40 miles an hour. The reader 
has probably experienced this sensation upon the 
surface and can imagine how it will be magnified 
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Cross Section of Tunnel, 23 x 23 Ft 


Fig 3. 


in a tunnel. In the double-decked tunnel passen- 
gers at the local stations will be almost unconscious 
of the express traffic which in this system will be 
below them. But it is in comparing the two sys- 
tems at the express stations that the double-lecked 
tunnel, with its straight ahead tracks, shows most 
forcibly the simplicity of construction and opera- 
tion. In the wide tunnel, at these stations, access 
to trains can only be had by spreading the tracks 
and introducing platforms between them. It does 
not need a tunnel expert to appreciate the compli- 
cated construction this will entail, but a considera- 
_ tion of the probable experience of passengers at 
these points brings to light other and greater objec- 
tions. Here the necessarily narrow “island” plat- 
forms, being in direct line with the approaching 


* the fans. 





loeal train, will subject the passenger to the strong 
drafts of air set up in front of the engine, and as 
these trains will appear to be coming directly toward 
him, while other trains may be passing on either 
side, the effect upon his nerves 
This unavoidable feature of the tunnel will 
certainly be disconcerting and perhaps dangerous to 
the many of will of 
women and children. 
to the “island” platforms by a 
the outside tracks, making it pDecessary to 
keep the tunnel roof at least S ft. below ground at 
these stations. 
double-decked 

The practical railroad man will appreciate the dis 
advantage of the curves in the tracks at the “island” 


ean be imagined 


wide 
passengers, whom course be 
It is proposed to give access 
passageway over 


thus 


This condition does not exist in the 
tunnel. 


platforms, because of the increased wear upon roll 
ing stock and the loss in power of the motor in its 
effort to accelerate the train in starting upon them: 
but added to these objections is another of more in 
terest to the public. In order to make speed be 
tween stations the local trains will have to enter and 
them with that im 


rounding the reverse curves at either end of the plat 


leave considerable velocity, so 
form all the cars will be subjected to a wriggling 
motion, and as a consequence, passengers in the car 
aisles, going to or leaving their seats, will be most 
unpleasantly jostled against one another. 

Phe question of efficient ventilation is of such vital 
hnnportance in a tunnel that many other advantages 
might with reason be sacrificed in order to attain it 
The double-decked tunnel with its square cross sec 
tion and internal eertainly 
itself with greater facility to the prope: 
of air currents than 


open structure lends 
cireulation 
will be the case in the 


low-roofed tunnel recommended by the commission. 


wide, 


With electricity as a motive power the problem of 
ventilation is much simplified, and the plan 
gested for the double-decked tunnel 
»-ft. electrically propelled disk fan in a short air duct 
lending from the side of the tunnel and terminating 
at the corner building at a point 15 ft. above the 
sidewalk. These short air ducts would be located 
midway between statious, or about one-fourth mile 
apart along the line, and a simple caleulation shows 
that by this means thoreugh ventilation can be as 
sured with a very small expenditure of power at 
The open, internal structure of the doub- 
le-decked tunnel is of advantage here, because it 
requires but a single system of ventilation for all 
four tracks, and the opportunity thus afforded for the 
air to part or divide, in front of the rapidly moving 
trains, instead of being pushed ahead with a piston 
action, is a feature of great importance where it is 
contemplated to run trains at velocities of 40 miles 
per hour. * 

The engravings, Figs. 2 and 3, show in detail a 
method of supporting and insulating the overhead 
electric conductors, one over each track. The cur 
rent will be taken from these conductors by the 
sliding contact device attached to the roof of each 
moter, whence, after performing its work, it will re 
turn through the rails and iron structure of the tun 
nel to the power houses. These, about three in 
number, will be located along the river front where 
real estate and fuel are cheap and water for con- 
densing engines abundant. 

The engraving, Fig. 1, shows that it is possible to 


Suz 


is to place os 


make the stations in this system attractive to 
the eye as well as comfortable to the pas 
sengers. For this purpose white glazed tiles 
will be used to line the walls and light colors 
be given the cars and iron work of the tun- 


nel so that, with brilliant electric lights and a con- 
stant supply of fresh air, there is no reason why 
underground rapid transit should not be popular. 
The extremes of heat in summer and cold in winter 
now experienced by passengers on the elevated roads 
will be unknown, and the probability of reaching 
one’s destination with a speed of 30 miles instead of 
12 miles per hour, will probably compensate for any 
loss of sunlight during the interval of transit, es- 
pecially when in the absence of cinders and smoke. 
This article will not be burdened by a long list of 
estimates. It is sufficient to state here that the cost 
of construction of the double-decked tunnel proper 
should not exceed $1,500,000 per mile, which amount 
is about one-half that estimated for the wide tun- 
nel. As the Rapid Transit Act provides that this 
work shall be undertaken by private capital, a com 
parison of cost of the two systems (their earning 


shows that the former tun 
investment, while th: 
latter tunnel, because of its enormous cost, would 
be the 


power being the same), 
nel would be an attractive 
reverse. 


the offers this 
the 


being 


In concluding, writer 
a practical 


A system capable of 


tunnel sys 


tem as solution of rapid transi! 


problem. constructed 


along the route laid out, with little or no disturbance 


to the street surface, which will neither encroach 
upon private property nor upon the valuable aren 
now occupied by the pipes and subways in the 


street, and which by reason of the narrow right of 


way required, will leave space at either side of the 


tunnel for the construction of commodious pipe gal 


leries in the future 


NOTES FROM RECENT WATERWORKS 
REPORTS 

The Water Commissioners of Burtit yton, Vt i) 
their last annual report, say 

Were it not for our water meters \ should mn 
doubtedly be obliged to run our purap night and 
day, and should probably receive considerable less 
revenne from the water sold. We think that the city 
should own all meters, and that it would be a good 
investment to meter every service where the service 
rates exceed $10 on premises where there is a sewer 


connection, 


The above needs no comment as it is, in the main 


in exact aceord with what has already been said 
editorially and otherwise in these ecolumms, ex ept 
that we have never restrieted the desirability 
of the application of meters to any pi 
ticular class of services At Burlington 25 per 


the 


cent. of taps are metered, or 654 out of 
2,609, and of the 654 meters 49 are on. man 
ufacturers’ and 605 on domestic services. * Of 


all the water pumped in IS91, about 300,000,000 


gallons, 191-2 per cent. passed through meters and 


this comparatively small percentage yielded 46 1-2 
per cent. of the total collections, for the year; about 
half the meters are owned by the city and half 
by the consumers. The daily consumption per in 


habitant for the year, based on the 
ulation of 14,450, was 55 gallons; pet 
per tap, 314 gallons. F. HH. 
superintendent at Burlington 

Another city with 


estimate <l pop 
consiimer, OS 
gallons; Crandall is 


a large percentage of its taps 
metered and with a fairly low consumption, is Fiteb 
burg, Mass., which has $,108 taps and 1,111 


meters, or about 36 per cent. of its taps metered 
Here, also, most of the 
there being 


metered taps are domestic, 
1,000 domestic to 111 
services metered. The consumption per inhabitant 
in 1891 was 62 gallons; per consumer, 88 gallons 
per tap, 502 gallons. T. C. Lovell is 
gineer and A. W. F. Brown, Registrar. 

A volume of some 400 pages of facts and figures 
relating to the water-works of Philadelphia may 
be mentioned for the benefit of those who wish to 
secure it for reference. 


manufacturers” 


City kin 


The volume has been com 
piled by a Sub-Committee of the Council's Commit 
tee on Water, Mr. H. 


of the Sub-Committee. 


P. Crowell being chairman 
This volume has been com 
piled from the various documents, papers and re 
ports of the Philadelphia Water Departments and 
Bureau, and was designed to aid the City Councils in 
the selection of a new supply. While the facts and 
figures presented lack arrangement, the volume 
contains reprints from many scarce and valuable re 
ports relating to the water supply of Philadeiphia. 
It is instructive to compare the consumption of 
water at Bay City, Mich., where about 20 per cent. 
of the taps are metered, with the consumption of 
Burlington and Fitchburg, given above. At Bay 
City, of an estimated population of 32,000. only 
13,000 are supplied. The number of taps is 1,665 
and the number of meters 327, of which 228 are 
domestic, 93 manufacturing and 6 used in testing 
for leaks. In 1891 the average daily consumption 
per inhabitant at Bay City was 87 gallons; per con 
sumer, 214 gallons: per tap, 1,679 gallons. Of the 
total consumption 12.1 per cent. passed through the 
20 per cent. of the taps that were metered, Supt. 
E. L. Dunbar states that the unmetered taps had an 
average daily consumption about 50 per cent. greater 
that the metered taps, while the metered taps in- 
clude all the large manufactories and one hydrauli: 
elevator which alone uses about 75,000 gallons 
daily. Burlington and Fitchburg each have a 
large number of domestic services metered, while at 
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Bay City the percentage is much smaller, nearly a 
third of the metered taps being on manufacturers’ 
services. All this shows the great necessity of 
metering domestic as well as manufacturiug ser- 
vices. 

The yearly consumption of water at Detroit, 
Mich., has been reduced from 14,380,166,670 gal- 
lons in 1888 to 12,057,261,236 gallons in 1891, or 
from 204 to 144 gallons per inhabitant. In 1888 
the number of service connections was 31,821, and 
in 1891, 43,727. The total yearly consumption of 
water in four years has decreased by 16 per cent., 
while the number of services in the same period has 
increased by nearly 25 per cent. In the same four 
years the expenses of operating the works have de- 
creased from $101,019 to $95,592. The cause is, 
of course, the adoption of the meter and inspection 
systems, only 0.66 per cent. of the water con- 
sumed in 1888 having passed through meters, while 
in 1891 10 per cent. was metered. The number of 
meters and indicators in 1888 were 48, against 
31,821 services, and in 1891 it was 1,239, against 
43,727 services. As the result of house to house 
inspection in 71,979 examinations 3,486 leaks were 
found. As some of the examinations were repeated 
two or three times before repairs were made it 
cannot be said what per cent. of the fixtures were 
found to be leaking. Next to Buffalo, Detroit prob- 
ably has the lowest meter rate of any city in this 
country, the rate at Buffalo being 3 and at Detroit 
31-2 cts. per 1,000 gallons.. L. N. Case is secre- 
tary, and T. R. Putnam superintendent of meters 
and inspection. 


TRAINSHED FOR THE NEW UNION PAS- 
SENGER STATION, ST. LOUIS, MO. 

In our issue of Oct. 3, 1891, we described and 
illustrated the first and second prize designs for the 
new union passenger station to be built at St. 
Louis, Mo. The commission of engineers of the 
seven proprietary railways by which this station 
will be used, selected Mr. George H. Pegram to 
prepare the designs for the trainshed. The commis- 
sion consisted of Mr. W. 8S. Lincoln (chairman), 
Mr. James W. Way, Mr. R. Montfort, Mr. G. W. 
Kittridge, Mr. C. C. Chandler, Mr. H. T. Taussig, 
the Chief Engineer of the Terminal Railroad Associ- 
ation, and Mr. George H. Pegram. As shown by 
the general plan and cross section which we publish 
this week, the trainshed is 601 ft. wide from c. to 
ec. of outer columns, covering 30 tracks, and 700 ft. 
long from wall of head house to center of end col- 
umns. Of this length, 70 ft. will be an auxiliary 
shed, covering the wide transverse platform and 
connecting the head house with the trainshed proper, 
the main part of the latter being, therefore, 630 ft. 
long. The height to center pin of top chord of mid- 
dle span at the head house end will be 74 ft. and the 
height of end pins of bottom chords of side trusses 
20 ft. The total width of 601 ft. is made up of a 
center span of 141 ft. 31-2 ins, two flanking spans 
of 139 ft. 2 1-4 ins. each, and two side spans of 90 
ft. 8 ins. each. The side columns are placed 30 ft. 
apart, c. to c., longitudinally, while the columns of 
the three interior rows are placed 60 ft. apart. The 
reof trusses are 30 ft. apart, every alternate truss 
resting on the longitudinal girders carried by the 
columns. In sending us the drawings and details of 
this very interesting work, which we shall publish 
in later issues, Mr. Pegram makes the following re- 
marks in regard to the general design: 

In making the design of the trainshed I was limited 
by these conditions: The height should not exceed a 
certain amount, in order to avoid overshadowing the 
head house; the plan was to be accommodated to a pre- 
viously adopted system of tracks; and the cost was not 
to exceed a given figure. 

The natural tendency in designing a building of this 
great width and small height would be to make what 
would appear to be more or less a set of parallel build- 
ings. My main aim, architecturally, has been to pre 
serve the unity of design and make its size more im- 
pressive, by avoiding as far as possible, any idea of 
division which the necessary intermediate lines of 
supports would cause. The conspicuous part of the 
interior will, of coure, be the roof sheathing, which 
limits the vision, and this has been made in the form 
of a single arch. It is believed that the bottom chords, 
hanging like chains from the columns, will produce an 
effect of drapery, or at least an effect of continuity 
over the columns something like the sag in a circus 
tent from the poles, which will tend to neutralize th 
rigid divisions by intermediate supports. ° 
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Interior View. 


TRAINSHED FOR THE NEW UNION PASSENGER STATION AT ST. LOUIS, MO.; Geo. H. Pegram, Consulting Engineer. 
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The central skylight is covered with glass its entire 
length, with louvre slats in the sides. The lateral sky- 
lights have glass and louvres in the sides to prevent 
a darkening effect of the building from the fall of snow, 
and also to give better ventilation, as the building 
fronts south, from which the prevailing wind blews. 
The building is made as good as possible in detail; 
no wood being used, except for sheathing, and all glass 
being of a heavy corrugated pattern, set in copper 
bars, the glass being all clear, except in the south end, 
where it will have an amber tint. 

The trainshed will be symmetrical, except that 
eight rafters over the baggage room will be strength- 
ened to carry the second floor thereof, and the 
longitudinal girders between the outer columns will 
be modified along the baggage room. The tops of 
columns will be in horizontal planes. The tracks 
will be on a rising grade of 0.48 per cent. into the 
station, to which grade the bases of the interior cul- 
umns are to conform. The bases of the outer col- 
umns will be in horizontal planes in sets of four in 
each row, the sets conforming to the above grade, 
except the end columns, two in each row, which will 
be at grade. 

The trainshed is practically at right angles to the 
main lines, which run east and west through the 
city, and it is approached by two double-track lines, 
one from each direction, which form a Y, the apex 
of which is close to the trainshed. From this point 
tracks will diverge to connect with the 30 tracks of 
the trainshed, the arrangement being such that all 
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- Fairlie. Johnstone 
Cylinders PSS ERSES CdC OU se ebeeeeceeccesecooncececes “ 16 x 22 ins 13x24 ins. -USx24 ins 
ee eee ee 3 ft. 6 ins 4 ft. Oins 
i a cree oe ce cce ec SUR ae awet eens Genécee 3 ft. 9 ins tft. 4ins 
tts to. ib heck ee ce ke dentdataescesteere 165 Ibs. 180 Ibs. 
Firebox, length and width. ................... ft. x 3 ft. 5 ins 4ft. Sins. x 4 ft. Sins 
Firebox, depth crown sheet to bottom mud ring. . oe 4 ft. 7 ins 6 ft. 43-8 ins 
ey SE Ee GO DOUG ci conc cccccecccncccccece. 134 201 
ke Wanhd bere web ba tee eceecesdeé oss 1 7-8 ins 2 ins 
ER aeuen ca cnks cuwa We enee ns cwascescgcectocs s 11 ft. Sins 15 ft. 9 1-8 ins 
a Oe ao cnn c ee cudéneeesaceces 8 ft. 3 ins 8 ft. 4 ins 
IS cine nada ke bias sebe.ce de occee atccaees 32 ft. 5 ins. $5 ft. 10 7-8 ins 
ee ci ue wus eee bene teeeeese 17 sq. ft. 21.7 sq. ft 
Heating surface of each boiler, tubes.................. 727 sq. ft 1,608.0 sp. ft 

“ ™ - DN 6 00 oe'umrékscwus .. 96 sq. ft. 126.0 aq. ft 

- = = total . 833 sq. ft. 1,734.0 sq. ft 
Weight on driving trucks........ “e ease . .206,000 Tbs 200.000 Tbs, 
ee OI, CEU dis we'So ce vecctcéccncecedsecsuuecs. = 10.000 Ibs 
ah ath 6 Was Cbd Gg CUCOSSS 6 666.406 00NS66 66 bce « ae . .206.000 Tbs 220. 0000 Ths 
is a on Rnd nc 0 cus. sb N58 PR ORbESs < aceleba von 2,800 gallons. 3.000 gallons 
Tene Geeeey G8 CORE DUBNOTS. «0 siccccccccctavessccces sacl aahe a aca | > tons 
Py Mad 6 oes co crceus cececocccevesecece Westing house and screw handbrake i New York train and 
ET ter ie GE USD 004.58 op cck edcees ds vcesccess Neilson & Co., Glasgow, Scotland ' driver air brake 


The general design of the engine is, as already noted, 
somewhat similar to that of the Fairlie type of en 
gine, and Mr. Johnstone sends us the leading dimen 
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sions of the simple Fairlie engines used on the Mex Meanwhile, these compounds are doing such very satis 
* s . actory ork that they ave won the confidence of the 
ican Railway, as furnished by Mr. Manty, Locomo factory worl , have won th iden ws 
‘ . se 7 transportation department, and are the most sought 
tive Superintendent of that road. We give below a after | ngit . i i d ductor rnd w 
: . 2 . ‘ : e Vv engineers, reine! an conductors, anc ‘ 
table of these dimensions in comparison with those feel their success Is an established fact. Preparations 
already given for Mr. Johnstone's engine. are being made for extended tests of these compounds 
I was led to the design and adoption of the compound on the mountain section of this road. between Mexico 
system as developed in the double-truck engine be City and San Juan del Rio, and the publie will seen 
cause I considered it the most compact system in use have the benefit of the results of these tests 
The steam passages are short, and the action of the The demand for powerful locomotives to handle the 
steam as direct as it is possible to make it in a com iness on the heavy grad of our Tampico division 
pound locomotive. The work done on both sides of the tsulted in the design of ft! donuble-end double-tenet 
TWENTIETH © STU 
a == ~- ory wry ¥ ¥ ¥ ’ 720 . . . ’ . ‘ ‘ ' 
! 
z 
“ 
RirniellikihmaclitiianReschesiitihinns slindel 
iil ves 
SSS EIGHTEENTH ST 
1 1 
GENERAL PLAN OF UNION PASSENGER STATION AT ST. LOUIS, MO. 

engine is equal, and the strains brought upon the work- engine. The sharp curves of this Jine also made it 


these tracks are accessible from either branch of the 
Y¥ and from the main tracks in either direction. The 
tracks are on a slight rising grade of 0.48 per cent. 
into the trainshed, and are arranged in pairs, seven 
pairs on each side of the center pair. The main 
transverse platform will be 50 ft. wide, with a plat- 
form 22 ft. 6 ins. wide between each pair of tracks. 
The tracks of each pair will be spaced 12 ft. apart, 
with the exception of the second pair on each side 
of the center pair and the second pair from each 
side, which will be 14 ft. apart. 


JOHNSTONE’S DOUBLE-TRUCK COMPOUND 
LOCOMOTIVE; MEXICAN CENTRAL 
RAILWAY. 

In our issues of March 12 and 26 we described and 
illustrated in detail the interesting type of double- 
boiler, double-truck compound locomotive designed 
by Mr. F. W. Johnstone, Superintendent of Motive 
Power and Machinery of the Mexican Central Rail- 
way, for heavy service on that railway. In regard 
to the design of this engine and the system of com- 
pounding adopted, Mr. Johnstone has written us the 
letter which we give below, and in a later issue we 
shall give the drawings, to a larger scale, of the 
novel driving lever and valve gear arrangements. 





ing parts are all central and balanced. The high pres- 
eure cylinder is thoroughly protected by being within 
the low pressure; hence the minimum of condensation 
in the cylinder which uses steam at high temperature. 
The action ofthe expanded steam in the low pressure 
cylinder does not affect the high pressure steam, as 
the inner shell of the high pressure cylinder is distinct 
from the shell exposed to the steam in the low pres- 
sure cylinder. Nor would all the heat radiating from 
the high pressure cylinder be lost, as in the two-cylin- 
der or four-cylinder compound when the cylinders are 
all exposed to the atmosphere, as a portion of such heat 
is utilized in keeping up the temperature of the steam 
in the low pressure cylinder. 

In my system the valves are of the simple slide valve 
pattern, and more than 18 months’ use of this valve 
has demonstrated that it is as easily kept up as the 
ordinary balanced valves of the high pressure engines 
in the same service. 

Our experience with the ten-wheel compounds in ser- 
vice on this line leads us to believe that the cost of 
maintenance will be only slightly, if any, greater than 
for the heavy simple engines doing the same class of 
work. The facts are that the repairs on the six new 
ten-wheel compounds (Eng. News, Ang. 21, 1891), 
which are well proportioned in all of the working parts, 
have been very much lighter than those on the simple 
engines; but we cannot form any accurate conclusions 





necessary to have as short wheel base as possible, and 
to meet this requirement I was obliged to either adopt 
the Fairlie system of flexible steam and exhaust pipes 
or some other means of accomplishing the same end. 
These flexible steam pipes are exposed to the atmos 
phere, and there is considerable loss of steam from con 
densation and leakage. I have, therefore, designed the 
lever arrangement shown on the drawings (see Eng 
News, March 26, 1892), a description of which I en- 
close. 

The table gives the leading dimensions and pat 
ticulars of the latest Fairlie engines on the Mexican 
Railway, generally known as the Vera Cruz road, 
with the corresponding dimensions of the Johnstone 
compound added. The former are simple engines 
and have no pony trucks, being carried entirely on 
a pair of six-wheel driving trucks, one truck being 
under each boiler, thus allowing the fireboxes to be 
made the full width between frames. 


A remarkable archaeological find, relating to the 
steam engine, is reported in the “St. James Gazette,” 
of London. It is very important, if true, butrthe de 
scription bears the somewhat familiar ear marks 
of manufactured evidence, placed there to be ‘‘dls- 
covered.”"’ The find is located in Helsingfors, Finland. 
Says the “Gazette: It consists of a huge chest wit! 
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complicated fastenings of iron, which, together with the 
other details of its structure, point to a date early in 
the middle ages. On being opened, it was found to 
contain a quantity of ancient fron work and a large 
roll of parchments. The manuscripts begin with the 
following words: “‘Suger preb. abb. S. Dion dixit ... 
Then comes a complete and detailed treatise in Latin 
on steam considered as a force and on its applications 

in short, a very accurate discourse on modern physics. 
It Ils stated that the iron work forms a rudimentary 
steam engine, the cylinders, pistons, and other parts 
of which had been taken to pieces, but are wonderfully 
fashioned, considering their antiquity. Bach piece 
bears the inscription, “Suger parens Galliae fecit.”’ 
Suger was the well-known administrator under both 
Louis VI; and Louis VII. During the absence of the 
latter in the Holy Land he acted as Regent, and for his 
able services received from the King the title of ‘Pere 
de la patrie."’ He himself died in 1152, when on the 
point of starting on a crusade, 


The French railway companies have lowered their 
fares as a result of the abolition by the Government 
of the 10 per cent. tax imposed after the Franco-Ger 
man war. The reduction amounts to 9 per cent. on 
first-class tickets, 18 per cent. on second-class, and 27 
per cent, on third-class; on first-class return tickets the 
reduction is 25 per cent. and 20 per cent. on second and 
third-class return tickets. As compared with fares 
charged in other European countries the new tariff is 
as follows, per kilometer (0.62 mile), expressed in 
American money: 

First- Second- Third- 


class, class, class, 

cents, cents. cents. 

France, local and express..... 2.248 1.512 0.986 
RORIM, BOOM. bs ss oa eens oeseres 2.260 1.380 1.020 
NOE 65s oh acene gees ena 2.486 1.440 1.130 
PI, DOOR 6 osc cccaviouces 0.194 1.620 1.300 
ee” er 2.000 1.00 1.000 
RPGS ion bs o0s cued ac danes 2.252 1.665 1.160 
Belgium, State, local.......... 1.512 1.134 0.756 
ROE Cheek astuséiccuns ene 1.890 1.410 0.946 
Holland, local and express. ...2.126 1.700 1,062 
Austria, State, local.......... 1.500 1.000 0.500 
EE as Kons oad ieee an 2.250 1.500 0.750 
OO) BOO isdn eivsks vavcces 1.960 1.470 0.980 
PMO: caahaess6 er ceeusstae 2.380 1.680 1.120 
Switzerland, local and express.2.080 1.460 1.040 
Russia, local and express. .... .3.000 2.230 1.130 


The use of sugar In mortar is again attracting some 
attention to this country, and a correspondent of the 
“Scientific American’ thus details his experience: “IT 
use the commonest grade of beet sugar, costing 4 cts. 
per lb., with all lumps mashed before putting it in the 
mortar. The mortar is dry or stiff when the sugar is 
put in, Sugar is used in the hair mortar, or first coat 
only, with about 40 Ibs. of sugar to the 100 sq. yds. 
of mortar. As a result, the mortar is so hard that a 
trowel corner will hardly leave a mark upon it. It 
does not crack by pounding on it; the sugar does not 
color the white coat, and the extra coat is figured at 
i cts. per sq. yd. 


c PERSONALS. 


Mr. J. KE. Hubbard, Superintendent of Bridges and 
Buildings, Denver & Rio Grande R. R., has resigned. 

Mr. J. V. Patton, General Manager of the Pittsburg 
& Western R. R., has been appointed General Superin- 
tendent. 


Mr. F. A. Dunham has been re-elected City Surveyor 
of Dunkirk, N. Y. He is also Engineer of County Roads 
for Union Co., N. Y. 


Mr. PD. P. Kimball and Mr. J. Q. Adams have been 
appointed by the Governor of Massachusetts as State 
Directors of the Fitchburg R. R. 


Messrs. Purdy & Phillips, consulting civil engineers, 
of Chicago, have been engaged as consulting engineers 
for working out the details of construction of the new 
Columbus, Boyce and Leer buildings, to be erected in 
Chicago. - 

Mr. W. L. Stebbings has opened an office as a con- 
sulting engineer in the Monadnock Building, Chicago, 
ili. He will make a specialty of bridge and structural 
iron work, but not to the exclusion of other branches 
of engineering. 

Mr. Carl Binder, of the firm of Binder & Seifert, con- 
sulting civil engineers and contractors, of Chicago, has 
been appointed Chief Engineer of the Chicago Terminal 
Commission, with headquarters in the Chamber of Com- 
merce Building. 

Mr. William H, Blood, Assistant Superintendent of 
the Long Island R, R., has been appointed General 
Superintendent, vice Mr. I. D. Barton, who has been 
appointed General Superintendent oft he New York & 
New England R. R. 


Mr. F. E. House, late principal assistant to Mr. C. 
\. Curpenter, Engineer of the Lake Shore Division of 
the Lake Shore & Michigan Southern Ry., has been ap- 
pointed Engineer of Maintenance of Way of the Pitts- 
burg & Lake Erie R. R. 


Mr. Isaac A. Smith, M. Am. Soc. C. E., late Chief 
Engineer of the Wiggins Ferry Co., St. Louis Transfer 


Ry., and East St. Louis Connecting Ry., has resigned 
his position with these companies, to engage in private 
practice. His office is in the Oriel Building, St. Louis, 
Mo. 


Mr. John F. Winslow, President of the Rensselaer 
Polytechnic Institute, 1863-67, died at Poughkeepsie, N. 
Y., on March 10, aged 82 years. He was at one time 
a member of the firm of Corning, Homer & Winslow, 
which furnished the plating for the famous ‘‘Monitor’’ 
and several other fron-clads of the Civil war. 


NEW PUBLICATIONS. 


THE DEVELOPMENT OF THE AMERICAN RAIL 
AND TRACK.—As illustrated by the Collection in 
the U. S. National Museum. By J. Elfreth Wat- 
kins, Curator of the Section of Transportation and 
Engineering. Reprinted from Report of the Nation- 
#1 Museum. Pub. Doe., 8vo., pp. 55; 130 illustra- 
tions. 


We risk little in saying that this is the most care- 
ful and complete sketch 1f its subject-matter to be 
found in print. It is not, and perhaps ean never, be 
made complete, but it is certainly a very careful and 
admirably illustrated record, and of permanent vilue 
as such. Except that we have already given at various 
times so much of the information contained in it, and 
except for the further fact that, after all, only a 
small proportion of our readers take a deep interest 
in ancient history, we should be tempted to reprint 
the paper complete. Certainly there can be few more 
valuable lessons in track practice, for one who really 
wishes to understand its whys and wherefores, than 
to study over these dead types of construction, to see 
wherein they proved bad and were abandoned. It is 
fortunate that we have at last a national museum 
organization which is looking after and preserving 
these old relics of past arts and methods, and few men 
could be better qualified for their particular depart- 
ment in such an organization than the present curator, 
who prepared this sketch. 

TRANSACTIONS OF THE AMERICAN INSTITUTE 


OF ELECTRICAL ENGINEERS. Vol. VIII., 1890- 
91. Published by the Institute. 8vo., pp. 685. 


This handsome volume, which is for sale only to 
libraries and similar institutions, is a striking evidence 
both of the growing importance of the Institute and of 
the rapid development of electrical science. Much more 
than half of the volume is devoted to subjects or parts 
of subjects which had not been dreamt of as possi- 
bilities a decade or so ago. It is also notable that this 
young institution, which was not even founded until 
1884, already numbers 583 members and associate 
members, and we note also with pleasure that this 
society does not, as do our other American engineering 
societies, admit almost every one who comes into it 
at all into its highest grade. It has only 172 full mem- 
bers, against 408 associate members, a fact which does 
it honor, and will in the end conduce powerfully to its 
prosperity. 

Another fact we notice with very great pleasure, and 
record as an act of justice. It may (or may not) 
be remembered that two or three years ago we took 
oecasion to give a friendly hint as to there being a 
rather undue proportion of electrical papers among 
those purporting to be written for scientific purposes 
only, but which might be regarded to be in 
fact written to advance private interests. The truth of 
the impeachment was denied even then, so far as it 
related to this institute; and with a certain justice. 
But be this as it may as to the past, it would be an 
unreasonable man who should complain of the volume 
before us in this respect. Glancing critically through 
the list of papers, which includes several of striking 
merit, we do not observe a single one which is reas- 
onably open to this suspicion of having been thus 
presented from cther than scientific motives. As al- 
most all the really able electrical engineers (we are 
glad to say) have monetary interests of some kind with 
one or more private companies, this is all the more 
remarkable. It cannot always be so. No one would 
advise or approve of any rule which should exclude 
papers of real interest merely because they presented 
facts or ideas which to the author had a pecu- 
niary as well as scientific meaning; but in this volume, 
at least, no paper is reasonably open to any sus- 
picion of the kind. 

The more important of the several papers we have 
noticed or abstracted when first read. We will not 
again review them, except to note again that Mr. Ni- 
kola Tesla’s paper on “Alternate Currents of Very 
High Frequency and their Application to Methods 
of Artificial Iumination,’’ is one of very profound in- 
terest. A very fine portrait of Elihu Thomson precedes 
the volume. We could wish that the Institute would 
reform its method of spelling “aluminum’’ by drop- 
ping the second ‘“‘i’’ which it interpolates, in the in- 
terest of common sense and uniformity in American 
practice. 

TRADE PUBLICATIONS. 
LRAWING INSTRUMENTS.—Catalogue of  Instru- 
ments Manufactured by Theodore Alteneder & Sons, 


Philadeiphia. Svo., pp. 80; index; illustrations; 10 
cents. 
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This is a carefully printed, well illustrated catalogue 
It gives a complete price list of draftsmen’s tools and 
materials, and, besides, describes the construction, use 
and adjustment of many of the more complicated in 
struments, s 
COMMON SENSE IN MAKING AND USING STEAM. 

Facts for the Consideration of the Proprietors of 
Steam Plants. By one who has paid for his ex 
periences, (Wm. H. Bailey). The Mason Regulato 
Co., Boston, Mass. S8vo., pp. 60. 

This is another of the many modern publications 
which, while primarily intended for trade purposes, to 
recommend special appliances to the public, are yet 
of real merit and value as treatises on their par 
ticular subjects. This little pamphlet has many usefu! 
hints, though for the most part confined to elementar) 
principles, and is written in a plain, practical and inter 
esting style. It is well worth reading by any one 
interested in steam engines, and not offended by being 
told over again some things which he learned when he 
was young. 

TOBIN BRONZE.—Ansonia Brass & Copper Co., New 
New York. 16mo., pp. 32. 

The pamphlet contains particulars of this bronze, 
its tests and its application, with several testimonials 
as to its use for various. purposes, such as valves 
bolts, pump linings, wire, forgings, etc. 


SOCIETY PROCEEDINGS. 


WESTERN RAILWAY CLUB.—At the meeting on 
March 15, Mr. Forsyth’s paper on the strength of M. 
«, B. couplers (Eng. News, March 5, p. 232) was dis 
cussed, as reported on another page of this issue. 

The club then proceeded to discuss amendments to the 
Interchange rules, The committee appointed at a pre 
vious meeting recommended various changes, which 
were discussed by the club. The principal amendments 
approved are as follows: Axles may be refused if they 
show seams on account of imperfectly welded material. 
or if the fillet at the inside of the journal is worn 
away to a sharp corner. The rules concerning brakes 
and drawbars were considerably condensed and sim- 
plified. Changes were recommended in the prices of 
wheels, axles, steel castings and M. C. B. couplers. 
It was recommended that the arbitration committee 
be authorized to decide cases on the basis of equity 
as well as upon the rules. A rule was recommended 
providing that no bill should be made on a bad order 
ecard unless the repairs are actually made; also, that 
the question of making partial reports on a bad order 
ecard be considered, and that carding for old defects 
should be stopped. The matter of the loss of cards 
from cars, and the uniform scale of labor charges for 
repair work was brought up, but no action was taken. 
The latter topic will be discussed at the next meet- 
ing. 

CENTRAL RAILWAY CLUB.—At the meeting on 
March 23, the committee on steel trucks reported that 
to find out the weak points in these trucks, if they 
exist, they must pass through a severe winter, when 
the ground is frozen several feet deep. At present the 
trucks have not been in use long enouzh for anyone to 
know much about them. The first co t of these trucks 
is $15 to $50 more than the diamond truck; but the 
cost of maintenance, which is yet to be determined, is 
2 more important factor. Mr. Chamberlain objected 
to the covering of the wheel in the Fox pressed steel 
truck, on account of the difficulty of wheel inspection. 
He said, however, that a standard truck was much to 
be desired, and if there was a truck on the market 
which gave any promise of becoming standard, it ought 
to be given a fair trial. He suggested making journal 
boxes of malleable iron to reduce breakage. In the 
discussion which followed, it was shown that mal- 
leable iron would wear about as rapidly as soft gray 
east iron, and a journal box would cost about 11-2 
cts. more than a journal box of cast iron. It could 
not be made enough lighter to offset this increased cost. 
There appeared to be some trouble in malleableizing 
the castings on account of warping; malleable iron 
boxes have been in use on street cars, however, for 
a namber of years. 

The committee on the advisability of a uniform charge 
being made for labor in repairs made under the tuter- 
change rules, reported in favor of doing away with the 
charge for replacing worn brake shoes. After consid- 
erable discussion, it was voted that no charge should 
be made for labor in changing either brake shoes or 
journal bearings. 

The committee on the advisability of altering the In- 
terchange rules to facilitate movements of cars (Eng. 
News, Feb. 13, p. 153), reported that all necessary 
repairs ought to be made by a delivering road before 
offering a car to a connecting line; the delivering road 
shonid inspect against itself, and in that way avoid 
much vexation, delay and dispute. With reference to 
passing cars in bad order destined to, lo@Al points, some 
system ought to be devised whereby this may be done, 
but it must be made certain that the car will be re- 
paired on reaching its destination before further use is 
made of it. The committee will confer further with the 
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Superintendents’ Association and endeavor to formulate 
a code of rules to secure the proper handling of local 
cars. 


The next meeting will be held on April 27, and 
amendments to the interchange rules will be dis 
cussed, . 


SNGINEER'S CLUB OF PHILADELPHIA. 
meeting, March 19, President James Christie in the 
chair,-and about 40 members present. The Publication 
Committee announced that back numbers of the Pro- 
ceedings could be obtained at a uniform rate of 50 cents 
per number by members, and that the Publication Com- 
mittee would be glad to correspond with any members 
of the Club having duplicates of any of the back num 
hers, and, except in such cases where full sets would be 
broken, they would be glad to exchange for any number 
in the possession of the members. Mr. Arthur Falkeau 
presented a paper on the “Cost of Power in Mexico and 
our Western Mining Regions.”’ ‘* Some years ago 1 was 
sent to the Rocky Mountain mining regions and Old 
Mexico, to report on the possibility and desirability of 
opening up trade in Mexico for mining machinery. The 
cotton and mining industries of Mexico are the principal 
ones offering opportunity for the use of machinery. Out- 
side the cotton mills there are practically no factories 
that would be called such from an American standpoint. 
The mining industry is the most important one in Mexi 
co, While the amount of modern mining machinery used 
is practically insignificant. The obstacles presented by 
the rugged character of the two countries are similar, 
and, if anything, by nature greater in the United States. 
There are practically pewers in Mexico, and 
practically no wood that can be used for firewood. ‘The 
Rocky Mountain regions abound in good coal, while 
in Mexico there is none whatever. From the lack of all 
other natural resources of power, the Mexican is almost 
absolutely dependant upou mule or horse-power and 
man-power. In ore reduction works horses and mules 
are used in large numbers,each machine being driven by 
animals exerting their power in the most direct manner. 
Those doing the heavier work are used only from two 
to three hours a day. As to labor, the popular Ameri- 
ean opinion is that the Mexican is invariably lazy ; but 
this is not the case, as the managers of mines and of 
railroads that [I met invariably spoke well of their em 
ployees.”’ 

The Secretary read for Mr. A. L. Eltonhead a letter, 
of which the following is an abstract, on the same sub- 
ject : ** The conditions are so different in the United 
States and in Mexico that no comparison can be made 
between the cost of power in the two countries unless 
we look at the condition of Mexico as it will be twenty 
years hence. Time is no factor at present, us with 
cheap labor at from 12 1-2 to 75 cts. per day, Mexican 
money, there is but little to be gained by the introduc 
tion of machinery, unless it will do the work better, or 
at least as well, as it has been done by their old pro 
cesses. By the ‘Patio’ process of treating silver ores, 
it is claimed that from 80 to & per cent. of the silver 
is recovered at a very small cost. The heat of the sun 
is utilized, and the thorough mixing of the ore and 
chemicals is done by mules tramping around in the 
mixture. An American offered the owners of some of 
the mines to put in machinery to do this work in one- 
tenth the time and save from 90 to 95 per cent. of the 
silver. He persuaded one owner to try the process, but 
it was a failure. The Mexican would much rather col- 
lect 80 or 85 per cent. of the metal by the simple pro- 
cess he now uses, at a minimum cost, than collect the 
5 or 10 per cent. additional by expensive machinery 
and a complicated process. 

“On sugar plantations in Mexico there is a ready sale 
for machinery having the latest improvements in power 
and labor-saving appliances. In the latter part of the 
year 1883 I was in Mexico, to see if it was possible to 
induce the Mexicans and the Americans in that couutry 
to use oil-burning or water-gas, by a patented process, 
for motive power and other purposes. I was interested 
in the control of the patents for Mexico and South 
American countries. I naturally thought Mexico was a 
good field, there being a great scarcity of fuel and high 
price for coal. I was of the impression that the rail- 
roads and other parties who used steam would only be 
too glad to use cheap fuel and one that was easily 
handled. I found it just the reverse. The Mexican Na- 
tional Railway (narrow gage) was using on an aver- 
age one cord of wood for a run of 50.6 kilometers, and 
one quart of oil lasted for a run of 34.3 kilometers. 
Wood cost the company $8.42, delivered, per cord, being 
bought at so much a pound, carefully weighed. One 
quart of oil cost 18 cts., the tallow being rated as oil. 
The distance run per month by the engines of this rail- 
way amounted to 94,692 kilometers. The cost per kilo- 
meter run would average for 


-Regular 


ho water 





In other words, nearly 25 cts. per kilometer, or a frac- 
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tion over 41 cts. per mile is the cost for motive power. 
Om the Mexican Central (standard gage) the costs were 
about the same. From personal observations in Mexico, 
which covered points from Vera Cruz to El Paso del 
Norte, during four years’ am 
there will be an extensive business in power and labor 
saving machinery done in that country, notwithstanding 
the cheapness of labor. It will take a little 
educate them up to our standard, and the 
must not be experimental.’ 

Mr. Paul A. N. Winand presented some 
the cost of power in using internal combustion engines 
* The attendance in gas and oil engines is probably not 
more than in the part of the steam engine, and 
in the newer styles of working without 
slide valve, the ameunt of lubrication is also about the 
same, and in a comparison between the 
engines these omitted. Considering the 
question of cost of power in a general way, that is, inde 
pendent of any combination with other apparatus, 
and similar engines are 


residence, 1 convinced 


time to 
machinery 


fAgzures as to 


engine 


vas engines, 


two classes of 
items can be 


gas 
often cheaper to run than 
steam. Tluminating gas costs generally from $1.00 to 
$1.50 a thousand. As shown in the Society of Arts 
trials a gas engine of about 10 HP. run with 
22.6 cu. ft. of gas per brake HP.. Better results than 
this have been obtained, but at this figure the 
cts. per HP. This is about equal to 13 to 14 
Ibs. of coal at $3.50 4 ton. Nevertheless, it 
cheaper than steam for powers up to 15 HP 
cially when the plant is run spasmodically. When a gas 
engine is used to make light, 22 
eu. ft. of gas will be 
or 140 candles. The 
such would give only about 90 candles. The 
lamp hours per will decide 
cheaper to burn gas directly or not. In 
gas or oil engine keeps more 


can be 


Cost Is 


2.2 to 3.3 





is mostly 
espe 
incandescent electric 
used for about nine 16-¢, p. lamps, 


same amount of gas burned as 
number of 
year as to whether it is 
actual work, a 
nearly to its original econ 
a steam engine will 


while 


omy than a steam engine, because 
run with valves and pistons in bad order, 
engine refuses to go if the supply of 
properly adjusted. In an official statistical inquiry 
the economy of power, made by the authorities of Bir 
mingham, the fuel consumed was much higher than 
might be expected from published results of tests, on 
non-condensing engines, being not below 9.6 1b., with an 


au eas 
gas is net about 


as to 


average of 11 lbs. of coal per HP. hour. Oil or guso 
line can be used with about the same efficiency as gas. 
One gallon of oil is about equivalent to 180 cu. ft. of ilu- 


minating gas, and, accordingly, it takes about L-S of a 
gallon per HP. hour. This, at 5 to 10 cts. a gallon, is 
equivalent to 7 1-2 to 3 1-2 Ibs. of coal at $5.50 per ton 
With natural gas at 15 cts. per thousand, HP. 
costs about 1-4 of a cent, as it takes only about 16 cu. ft. 
per HP. hour and it would take about three to four 
times as much gas firing under a boiler for the same 
power. Using the coal in a producer to make 
then using it in the gas engine for power is one way of 
running a gas engine plant. The efficiency of a gas ap 

paratus is from 70 to 80 per cent. With such an appa- 
ratus, a consumption of 9.35 lb. of coal has been attained 
in France, and even .88.3, recently, per HP. hour in 
England.”’ 

Mr. Strong—One of the most interesting papers 1 have 
read on the subject of the cost of power was by Sir 
William Thomson, in 1881. In this paper the sources 
of power were divided into four, which were wind 
power, falling water, tidal energy and coal. The first 
two of these are due directly to the sun’s heat, and, 
what might at first appear strange, the first of these 
has had more to do with the comfort and progress of 
this world than any other power, and it is probable that 
the time will come again when wind-power, in connec- 
tion with some such apparatus as the storage battery. 
will again do the work of the world. Tidal energy and 
water-power he regarded as insignificant. The burning 
of coal he also considered as one of the sources of 
power which was derived from the sun's energy. Prof. 
Elihu Thomsen read a paper in Boston last week, and 
said that the hope of the electrical engineer was in the 
steam engine, or that the mechanical engineer would 
produce cheaper power than by the steam or gas engine. 
Clark says that it is possible to use 40 per cent. of the 
energy in the coal through the gas engine, while the 
best steam engine only uses 13 to 14 per cent. The diffi- 
culty in the way of introducing producer plants and gas 
engines is the first cost and the difficulty of starting the 
engines, but this latter difficulty will probably be soon 
evereome, and the gas engine will then supersede the 
steam engine in many cases, We have been engaged in 
designing an engine which is to make a HP. on 15 Ibs. 
of water, and In the boiler we expect to carry 1% 
Ibs. pressure, allowing the gas to escape at 250 degrees, 
and evaporating 12 Ibs. of water to a pound of coal. 

The Secretary read for Mr. Alan N. Lukens a paper on 
“Cost of Errors in Transmission of Power,’’ in which 
he cited numerous instances of erroneous transmisson 
which had come under his observation. In summing up 
the evils of erroneous transmission, he said, there were 
to be noticed, first, the alinement of the shafting, the 
spacing of hangers and pulleys ; second, the adjustment 
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of the bearings, the size of the pulleys and the 
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Mr. Spangler said that he doubted very much whethe 
the boiler had been made which would average 12 Ibs< 
of water per pound of coal. Short terts were of cours: 
entirely unreliable, and, that the repert of any test 


2 Ibs. of 
put in 


helieved, the data 


that any 


showing water should be 


should he such shape intelligent ep 


details of the 


satisfying himself as to the 


xineer could readily understand all the 


method of making the test, 


probability and liability of error in the test as cor 
dneted. 
H. W. Spangler 
Secretary pro tem 


COMING TECHNICAL MEERTINGS. 


IVIL ENGINEERS’ SOCIETY OF ST, PAUL, 
April 4. Seey,, C, L, Annan, 
WESTEKN BOC iety OF ENGINEERS 
oun oril 6, Secy., W. Weston. 230 La Salle St., 
sINEE Sr CLU ‘BOF 8T. LOUIS, 
weal & Seey., Arthur Thacher, Odd Fellows’ ae 
“Steam Shovels and Steam Shovel Work,” E . Hermann 
AMERICAN SOCIETY OF CIVIL ENGINEE BS. 
April 6. Seey., ¥. Collingwood, 127 East 23d St., 
in Brooklyn Interce pting Sewer,” Willard Beahan, 
ENGINEERS’ CLUB OF MINNEAPOLIS, 
April 7, Public Library Bldg, Seoy., F. W. Cappelen, 
NORTH WESTERN TRACK AND BKIDGE ASs\ CIATION, 
Aprii 8, Union Station, St, Paul. 
TEVHNICAL SOCIETY OF NEW YORK, 
April 9, 194 Third Ave, Sec,, H, Schreiter. 
ASSOCIATION OF EeGesEaEs OF VIRGINIA, 
April9. At Boanoke, Secy., R Sehick, Roanoke, Va, 
ENGINEERS’ CLUB OF = CITY. 
Aprilll, Baird Building, Secy., H. Goldmark, 
WISCONSIN POLYTECHNIC SOCIETY 


Chicago, 


New York, 


April 11, Loan & Trust Bidg., Milwaukee, Secy., M, Shink 
DENVER SOCIETY OF CIVIL ENGINEERS. 

April 12. Secy., Geo. H, Angel), Jacobson Block. 
ATLANTA SOCIETY OF CIVIL ENGINBERS, 

April 12. Seecy,, Parker N. Black, Capitol Block, 
CIVIL ENGINEERS’ CLUB OF GLEV ELAND, 

April 12, Seey., A. H, Porter, 50 Euclid Ave. 
NORTHWESTERN SOCIETY OF ENGINEERS. 

April 12, Occidental Block, Seattle, Seey,, E, H. Warner, 


ENGINEERING ASSOC [ATION OF THE sou THWEsT. 
April 14,  Secy., O. H. Landreth, Nashville, Tenn. 
ENGINEERS’ AND ARCHITECTS’ CLUR OF LOUISVILLE. 
Aprill4. Secy., Fdward Mead, Norton Buiiding 
MONTANA SOCIETY OF CIVIL ENGINEERS 
April 16, Secy., F, D, Jones, Helena, 
ENGINEERS’ CLUB OF PHILADELPHIA, 
April 16, 1122 Girard St. Secy., J, C, Trautwine, 
we TERN RAILWAY OLUB, 
119, Rookery Building, Chicago, Secy., W. H. Marshal), 
INEERS’ SOCIETY OF WESTERN PE NNSY LVANIA, 
me 19, Secy., 1, H, Harlow, Pittaburg. Ps, 
“SH ydraulies of Large Rivers,” Geo, 8, Davison. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 
April 20, Seey., 8, EK. Tinkham, City Hall 
OCAUADIAN SOCIETY OF CIVIL ENGINEERS. 
April 27, Secy., C. H. McLeod, Montreal, P. Q, 
ENGINEERS’ CLUB OF CINCINNATI, 
April 21, Secy,. J. F. Wileon, 
ae ENGINEERING SOCIETY OF CHICAGO, 
April 2 . T. G. Pihifeldt, 113 Adams 8t. 
aoUTHERN At AND SOUTHWESTERN RAILWAY C LUB. 
April 21, At Atlanta Ga. Secy., F, A. Charpiot, Macon, Ga, 
NE ak ah CLUB 
April 21, Prout, 73 Broadway. 
ASSOCi (TION ON OF OLvIL ENGINEERS OF DALLAS, 
May 6. Beey., E. K. Smoot, 803 Commerce St, 
TECHNICAL SOCIETY OF THE PACIFIC COAST, 
May 6, Secvy, O,von Geldern, $19 Market St., San Francisco 
SWEDISH ENGINEERS’ CLUB. 
May 7. Secy., P. Valentine, At 231i Union 8t., Brooklyn, and 
646 North 10t4 St., Philadelphia. 
NORTHWEST RAILROAD CLU B. 
May 7, Union Station, St, Paul, 
NEW ENGLAND RAILROAD CLU B, 
May 11, United States Hotel, Boston. Secy., F. M. Curtis, 
AMERICAN SOCIETY OF MECHANIOAL *NGINEEES, 
May 16to 20. San Francisco, Onl, Secy., F, R, Hutton. 12 
W. Rist St,, New York, 
CENTRAL RAILWAY CLUB OF BUFFALO, 
May 2%, Secy., Jas, Macheth, 
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What is to be on outcome of the work of the 
Rapid Transit Commission for New York none can 
yet tell. Improved facilities for travel through the 
length of Manhattan Island are imperatively de 
manded, and a beginning, at least, in some direc- 
tion must soon be made. But whatever plan is 
adopted finally, the solution of the problem presents 
unusual difficulties and enormous cost in construc- 
tion, and the corresponding interest to the engineer. 
for this reason, mainly, considerable space is given 
in this and our issue of Feb. 27 to the double-decked 
tunnel plan proposed by Mr. J. W. Reno, and his 
presentment of the advantages of the double-deck 
over the four tracks on one level. He has evidently 
very carefully studied the situation, and while like 
any other untried method, his plans may be criti 
cised, they seem to better meet many of the objec- 
tions offered and to present fewer untried details 
of construction than other plans so far submitted. 

oe 

A valued correspondent writes us: 

In connection with your most admirable analysis of 
accidents on steam railways in the United States and 
other countries, it occurs to me that you might be will- 
ing to give us an equally complete analysis of accidents 
on street railways, especially covering the large cities 
where horse, cable and electric systems are in a posi- 
tion to be compared. This would make available infor- 
mation now scattered among reports that are difficult 
to gather together, «nd for the reading of which few 
can spare time. Such information seems specially per- 
tinent at the present time. I trust you will receive this 
suggestion as from one who wishes to learn, and that 
you will find it convenient to adopt it. 

We have already given much of this information 
in our issues of Feb. 21 and July 11, 1891, and vari- 
ous others. In our late discussion of the Massachu- 
setts reports, we showed that electric power results in 
many more accidents than horse power, as is natural 
from the higher speeds employed. We have also 
shown at various times that street railways are 
vastly more dangerous per passenger mile, and evcu 
per passenger, than steam railways. But we have 
liad to wait for more than half a century to arrive 
at the point where it was possible to give such a 
comparative analysis of railway casualties in dif- 
ferent countries, states and sections, as we gave last 
month, which was the first of the kind that ever was 
made or could be made. For similar statistics of elec- 
tric and cable railways, to be of any value as an 
index of their permanent possibilities, we must still 
wait many years. For example, for a year or two 
after cable railways were introduced in Chicago 
there was a frightful number of casualties, but these 
have since very greatly decreased. The people had 
tirst to be educated to due caution, and the result- 
ing temporary increase of casualties, therefore, was 
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not fairly chargeable against the system. Moreover, 
as respects all horse railways, and in some measure 
all other street railways, accident records have not 
the same importance or interest as surface steam 
railway statistics, because their number does not 
depend so much on good organization and good ap- 
pliances, as on the carelessness of individual men, 
originating in the ineradicable defects of human 
nature. 


The well-chosen committee which has been charged 
by the Master Car Builders’ Association with the 
preparation of an official schedule of standard tests 
to which any “power brake” must conform before 
it can receive the indorsement of the association has 
this week submitted for discussion a draft for such 
# set of rules which is published in another column, 
and which is to be considered and revised at an ad 
journed meeting of the committee to be held April 
22, at the Grand Pacific Hotel, Chicago. 

The rules, it will be noted, tacitly assume 
other “power brake” than one of the air pressure 
automatic will ever be in position either to 
ask for or receive the indorsement of the associa- 
tion. The existing situation beyond doubt justifies 
assumption, so far as can now be judged, but 
after all the future is big with possibilities, and it 
ight be well to substitute a more definite descrip- 
tion for the broad word “power.” Moreover, there 
is no stipulation whatever as to repetition of the 
tests or as to variable results which may result 
from such repetition. As only four tests in all are 
specified, two for application and two for release, 
and all of them standing tests, one or more repcti 
tions of the tests would not occupy much time and, 
it seems to us, should be required. The four tests 
nre very searching, and it was doubtless with reason 
thought that if they were successfully endured, run- 
ning tests would be mere superfluous repetitions; but 
can they be said to have been successfully endured 
when they have been made only once? It appears 
to us that the specifications should require these 
four tests to be repeated at least once, in order to 
constitute a and oftener if there were dis- 
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crepancy in results. 
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remembered that such a “standard of 
for new brakes seeking patronage, once 
established, necessarily implies an indorsement by 
the M. C. B. Association of any brake which has 
passed those tests as fit for general use. No formal 
indorsement after the tests had once been passed 
would be necessary. The mere record of having 
passed all the tests “to which power brakes shall be 
submitted before they receive the indorsement of 
the association” is in itself an indorsement. Is the 
committee quite ready to say that a brake which 
passes their four specified standing tests once, or 
even twice, is entitled to such an indorsement? The 
tests are certainly severe enough in some of their 
provisions, so far as they go; but do they go far 
enough? It strikes us that, in addition to stipu- 
lating that the four specified tests should be repeated 
at least once, with substantially uniform results, to 
constitute a record, two further stipulations at 
least are desirable, (1) that “both,” instead of 
“either,” train tests and rack tests shall be required, 
and (2) that after the prescribed schedule has 
been passed once by a 50-car train, the cars thereof 
shall be put into general service for at least six 
months and the test then repeated without any re- 
adjustment. We also notice an ambiguity in the two 
release tests which ought to be corrected, if possible. 
They do not definitely specify what is to be con- 
sidered as coming within the requirements, as do 
the two application tests. Does the committee pro- 
pose that a brake shall be condemned if a single car 
out of 50 should fail to release? If so, they should 
say so, but we hardly think it, unless on the repeti- 
tion of the tests, which is not provided for, it was 
found that the brake was irregular’ in its action, 
sometimes one car and sometimes another failing 
to release. The conditions under which a brake 
may fail to come off without involving condemna- 
tion of the plant should be distinctly specified. 
_ >. — 

Perhaps as effective a reforming agent as we 
have, after all, is the “Adv.” interstate and state 
commissions may recommend or command; philan- 
thropic editors may urge and argue; but nothing is 
more likely to bring conviction home to the mind of 
the manager who is responsible for results, and rub 
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it in, perhaps, than little notices like the following, 
which have been appearing in great numbers lately 
in prominent dailies, and which we reprint verbatim 
without charge: 

BLOCK SIGNALS AND AUTOMATIC SWITCHES 
afford guarantee of safety to those who travel over 
the Pennsylvania Railroad. The line has no peer in this 
regard.—Adv. 

The statements are true in this little “adv.” * The 
claims are just. In the words of another advertise- 
ment of the same nature, which appears at the foot 
of an adjacent column: 

THE PEOPLE APPRECIATE SECURITY. 

The safety appliances used by the Pennsylvania Rail- 
road commend that line to public favor.—Adyv. 

The galled jade cannot but wince at such perfectly 
legitimate flaunting of superior safety appliances in 
the face of the ticket-buying public. The manager 
of some little country road which runs a “tri 
weekly” passenger train is not concerned. No one 
expects him to put into use any very elaborate safety 
appliances; but the manager of every line which has 
a traffic approximating to that of a road which thus 
nudvertises, cannot but feel that it is unpleasant to 
be thus outerowed and outdone. It must, for ex 
numple, be unpleasant to the New York Central pas 
senger agents that they cannot answer these claims 
in kind. It is all very well to say, as does a little 
“adv.” at the foot of an intermediate column: 


Exper seman travelers who have tried every line say 
that the New York Central in incomparably the most 
comfortable route between the East and West.—Adv. 

But apart from the fact that the “exp»rieiuced 
travelers” might stick at the “incomparably,” if not 
at the spirit of this claim, a goodly proportion of pas 
sengers are even more anxious for safety than for 
comfort. We earnestly hope that the Pennsylvania 
und all other lines which are provided with a block 
system will continue to advertise it freely. Such 
“advs” do far more than argument to hasten its gen 
eral use. 


WATER SUPPLIES AND TYPHOID FEVER 

It is now a well established principle that the chief 
means of spreading typhoid fever, or at least epi- 
demics of the disease, is the transmission of the 
germ known as the typhoid bacillus from one per- 
son to another through the contamination of water 
supplies by the dejecta of persons suffering with the 
disease. The Caterham epidemic in England and in 
our own country, the epidemics at Plymouth, Pa., 
Lawrence and Lowell, Mass., at Philadelphia during 
the Centennial, and the high typhoid death rate 
prevalent in Chicago for several years and now 
alarmingly high (see Eng. News, Feb. 27, 1892), 
all these instances are generally conceded to have 
been largely due to impure water supplies, as will 
be set forth in more detail later on. The importance 
of and present interest in the subject are such that we 
have gathered the latest information available re- 
garding the typhoid fever germ and the relation be- 
tween water supplies and typhoid fever. This in- 
formation is presented below as briefly as may be 
and is intended, in part, to serve as an introduc- 
tion to more extended considerations of water sup- 
plies and typhoid fever and the purification of water. 

“Since the recognition of the germ theory of dis- 
ease,” says Mr. George W. Fuller (a), “typhoid 
fever is generally attributed to the presence of a 
definite organism, namely, the typhoid fever bacil- 
lus.” The bacillus is found in air, milk, soil and 
water, and was first described with certainty by 
Eberth in a series of articles published in “Vir- 
chows’ Archiv,” in 1880 and 1881. 

Mr. Hiram F’. Mills, C. E., of the Massachusetts 
State Board of Health, says (b): 

Bacteria are very minute vegetable growths, and this 
species is a rod with rounded ends, the diameter being 
about 1-30,000 in., and the length about 1-10,000 in. 
When very highly magnified, fine hair like appendages 
(cilia) may be seen extending from near either end. 

Mr. Mills says further in the same paper: 

That these germs may be taken into the food and 
drink appears to be well established. There appears 
to be no good ground for believing that they live in 
the air, and are carried from place to place by \ winds; 


(a) The Specific Organism: of, of Typhoid Fever, | in | the 
“Technology Quarte for se, 891. paper 
abounds in references to the latest sublished informa- 
tion on the subject. treated. Soar oo pub- 
lished at the Institute of oS 0 

) “Typhoid Fever in Its ion to to “Water Sup- 
mies,’ abstracted in Engin gineeting * Ne issue of Nov. 
= 1891, relating principally to typhoid fever in Massa- 
chusetts. 
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put it is not unreasonable to conclude that they may 
live in air long enough to be carried with dust on cloth- 
ing, or upon the person, from one sick room to another, 
er from the sick room to the kitchen, or to be blown 
about a yard where slops from a sick room have been 
thrown, or blown into the windows of a sleeping room 
with the dust from a privy unfortunately near. 

Within a few years numerous experiments and ob- 
servations ‘have been made to determine the life of 
the typhoid bacillus. Unfortunately, most or all of 
these investigations have been of the nature of 
laboratory experiments, where, for instance, steri 
lized instead of natural water or sewage has been 
used. This course has been necessary because of 
the great difficulty of segregating from water or 
sewage the typhoid from the numerous water and 
sewage bacilli. 

In Mr. Fuller’s paper, previously referred to, the 
results of experiments by Janowski to determine 
the influence of light and heat upon the typhoid 
bacillus are cited (c). 

Janowski found after inoculating gelatine tubes 
that those wrapped in dark, thick paper showed a 
growth in three days; those unwrapped exposed to 
rays of light near a window, but entirely out of the 
sun, showed a growth in five days; freshly inocu 
lated bouillon after six hours’ exposure to the direct 
rays of the sun, became sterile. Further experi 
ments showed that no chemical changes had taken 
place in the medium and that the different degrees 
of light affected the growth as stated. 

By using a double-walled, felt-covered bath, ar- 
ranged so that the gelatine tube could be inoculated 
while in the water and a constant temperature main- 
tained for 15 minutes, the tubes being afterward 
rolled in accordance with Esmarch’s method, Jan- 
owski found that the typhoid bacilli killed 
usually in ten minutes at 56 degrees C., and always 
in ten minutes at 57 degrees C. These results are 
said to agree with those of Sternberg. 

Janowski has confirmed the statement of Dr. T. 
M. Prudden, of New York city, that the bacillus 
can be killed by alternate freezing and thawing of 
the culture in a mixture of calcium chloride and 
ice. Janowski placed a bouillon culture in snow on 
Jan. 17 and examined portions of it daily. The 
bouillon was frozen and thawed many times, but 
showed growth until Feb. 5. The night of Feb. 4 
was very cold, the temperature of the air being be 
low O degrees C., and the snow being 14 degrees C. 
Dr. Prudden, however, found the bacillus capable 
of growth after 103 days of freezing in ice. 

In summing up the knowledge regarding the 
typhoid bacillus as it stood in the first part of 
1891, Mr. Fuller stated conclusions which may be 
briefly presented as follows: 

The bacillus does not appear to multiply in water, 
sewage or soil; in sewage it lives from four days to 
three months; in soil it has been found alive after 
51-2 months; near a suspicious well it has becn 
found at a depth of from 61-2 to 91-2 ft. One in- 
vestigator, Karlinski, has concluded that tempera- 
ture does not effect the length of the life of the 
bacillus, evidently meaning in its normal condition 
as distinguished from special laboratory experiments. 
Others hold that the chemical composition of water 
has no appreciable effect upon the life of the bacillus 
within it. 

We may well add to the aboye citations from Mr. 
Fuller’s paper a quotation which he makes from an 
address by Dr. Koch before the International Medi- 
cal Congress of 1890: 

When the typhoid fever bacillus is found in the mes- 
senteric glands, spleen or liver of a typhoid fever 
victim, there can be no doubt that one is dealing with 
the genuine typhoid fever bacillus; for other bacteria 
have never been found in these places which could 
be confused with it. But the conditions are wholly 
changed if it is attempted to identify the typhoid fever 
bacillus in faeces, soil water and dust. For there are 
found here great numbers of very similar bacteria 
which only a very skilled bacteriologist can distinguish 
from the ty,Doid fever bacillus; and, even 
then, not with absolute certainty, since unmistakable 
and constant characteristics are as yet lacking. The 
numerous statements recently made, that the typhoid 
fever bacillus has been found in soil, drinking water, 
and foods can there be received only with a reason- 
able doubt. 

In addition to the opinions already given regard- 


were 


re) These experiments are set forth in detail in “en- 


tralblatt fur eriologie,”’ 1890, Bd. VIII., Nos. 6—9, 
14 and 15. 


ing the life of the typhoid bacillus, Dr. Theobald 
Smith, Washington, D. C., states in a_ report 
recently made to the Special Water Commission of 
Albany, N. Y., that different observers give the 
maximum period of life at from 5 to 81 days. Dr 
Smith also states that different 
agree that disease germs found in water rarely, if 
ever, increase in number, even if the water be pol 
luted, and that they finally die. 

Observations at the Lawrence Experiment Station 
of the Massachusetts State Board of Health giv: 
the following results: 


investigators all 


Water from the service pipes of the Lawrence. 
Mass., water-works was inoculated with typhoid 
fever germs, and the bottle containing this water 
kept surrounded with ice for a month. Each day 
the number of typhoid germs, or bacilli, in a cubic 
centimeter of water, was counted. The number 
found the first and each fifth day thereafter 
as follows: 


were 
Day. No. of bacitit 


Tenth 
Fifteenth 
Twentieth 
‘Twenty-fifth 

As to what can be done to remove the typhoid 
bacillus from water supplies the limits of this arti 
cle preclude a lengthy diseussion. Dr. Smith, in the 
report referred to, states that: “The process of de 
struction of disease-producing bacteria in water is 
largely aided by storage in reservoirs.” This is ow- 
ing to the removal of the germs by subsidence and 
death. Dr. Smith cites experiments made with filtra 
tion at Berlin to determine, not whether typhoid 
and cholera bacilli in a water supply could be re 
moved by a filter bed, but whether these bacilli 
would pass through a sand filter as nearly as possi 
ble like the filter beds in use at Berlin. 
periments, Dr. Smith proved beyond a 
doubt that typhoid and cholera bacilli could pass 
through the Berlin filter bed. 

The writer was recently informed by officials of 
the Massachusetts State Board of Health that the 
board soon expects to be able to remove all bacteria 
by filtration through sand, and to secure a rate of 
filtration sufficiently rapid to make it practicable on 
a large scale. 

But even if subsidence in reservoirs will remove 
many or filtration all typhoid bacilli, it is evi 
dent that for all water supplies the first effort 
should be to exclude, so far as is possible, all sew- 
age and all surface drainage from cultivated and 
inhabited areas. 

Those who wish to pursue further the considera- 
tion of the purification of streams are referred to a 
paper by Dr. P. F. Frankland, printed in our issue 
for Sept. 5, 1892, in which he ably maintains that 
while subsidence removes many bacteria, and is the 
principal means of the so-called self-purification of 
streams, there should be no relaxation of measures 
to exclude impurities from streams, to filter sewage 
before it enters streams used for drinking water, and 
to filter the drinking water before it is used. 

It has now been shown what the typhoid bacillus 
is, and that the disease is spread by the passing of 
the bacillus from one person to another, the germs 
starting from the intestines of a patient and finding 
access to the body of other patients through the 
air, food or water. It has been shown that the 
principal conveyor of the bacillus is sewage-laden 
water, and that too great pains cannot be taken to 
keep or make drinking water pure. It will now be 
interesting and profitable to pass quickly in review 
a few of the most notable typhoid epidemics which 
have by almost universal consent been admitted to 
have been caused by impure drinking water. 

As all but one of the epidemics to be considered 
were located in this country, the foreign case may 
be considered first. This instance occurred at 
Caterham, a suburb of London, England, and is 
considered one of the most satisfactory demon- 
strations of the danger which may result to a whole 
community from the contamination of a water sup- 
ply by one person. The epidemic here resulted 
from the pollution by the dejecta of a work- 
man sick with typhoid fever of a large well under 
construction or repair, which was soon afterward 
used as a water supply. The whole case worked out 
so clearly that there is said to have been no doubt 
that this one person caused the epidemic. 


These ex 
states, 


The epidemic at Plymouth, Pa., is doubtless more 
or less familiar to our readers, as it is cited in con 
nection with nearly every discussion of typhoid epi 
ISS5 in the 


demics in this country. It oceurred in 


six months, April to September, inclusive, there hav 


ing been one taken sick in September, 15 in 
SLin July, 88 in June, 261 in May and 713 
in April. In all there were 1,104 cases in an esti 
mated population of between 8,000 and 9.000, Of 
the 1.104 cases, 114, or 


fatal 


person 
August, 


over 10 per cent were 


This epidemic has been traced to the dejecta of 


i single typhoid patient, which be 


gan to accumnlate 
‘ irly in January, and remained 
March 26 
April 4 


some of if, was carried down a stre 


upon the frozen 


ground and snow until when the first 


thaw began, lasting until The dejecta, o 
im to the reser 
voir supplying the town with water. which had not 
been drawn upon during the win but was begun 
to be used the first dav of the thaw The general 


sanitary condition of Plymouth was bad and 
The late 
and Lawrence, Mass., 
of Nov. 14, 
was the high death rate from typhoid at 
Mass. The details of these 
more length in the paper by Mr. Mills, ‘“*T'yphoid 
Relation to Water Supplies,” 


from at the beginning of this 


very 
doubtless accelerated the epidemic greatly 
Lowell 


described in our issue 


epidemies at 


briefly 


wert 
1891, as 
Holyoke 
epidemics are given at 
lever in its quoter! 
irtiel \ very ex 
haustive study of the Lowell epidemic was made ir 
1891 for the Water Board of Prof 
W. 'T. Sedewick, of Boston, and has been published 
under the title, “Sanitary Condition of the Water 
Lowell, Mass., Nov.-Dee., 1800." As 4 
ind Plymouth. Prof. Sedgwick 


epidemic to one 


that city by 


Ss pply of 
Caterham traced the 


very had ense where the dejes ta «of 


patient seon found its way into the water supph 
affecting first Lowell, then Lawrence. on the 
both 
water supply from the Merrimack River. UWofortu 
nately, the local published the 
without certain very important maps. diagrams amd 
photographs, stating that 


the water office 


strenai 


helow, cities draining a large part of their 


authorities report 


these might be Seen at 
It is well known that there was much sickness in 
Philadelphia during the Centennial year, 1876. In 
that year the typhoid fever death rate reached nearly 
4 per cent. of the total mortality, and in 1891 the 
typhoid fever death Chicago had 
nearly 7.2 per cent. of the total mortality 


rate in reached 
Both the 
Philadelphia and Chicago rates are held to be due to 
impure water, but need not be discussed at greater 
length here. 

The typhoid bacillus being what it is and passing 
so readily and so fatally from one person to an 
other through polluted water the gravity of the 
situation of hundreds of our American cities and 
towns is apparent. Through ignorance or criminal 
carelessness many of our cities, big and little, are 
on the verge of typhoid epidemics, and some are 
already suffering them. In proof of this witness the 
typhoid death rate of 7.2 of the total mortality at 
Chicago in 1891, cited just above and spoken of 
editorially in our issue of Feb. 27, 1892. 

It is high time that Chicago, Philadelphia, Albany, 
Cincinnati, Lawrence and Lowell, and many other 
cities, great and small, arouse from their lethargy, 
apparent or actual, and either take means to protect 
or purify their present supply, or to secure a new 
and pure one. We shall have more to say on this 
subject later on. 


A single span, opening bridge proposed for the 
Thames River, at London, is described In “The En- 
gineer.”” The design is for a total span of 1,152 ft. from 
shore to shore, with an arch formed by what may be 
called two braced struts, each a half span in length, 
with curved upper cords and almost straight, but in- 
clined lower chords. These two struts would be hinged 
at a middle point, and the pair of arches thus formed 
would be 110 ft. apart in plan, and connected by 23 
transverse frames. The horizontal floorway, 90 ft. above 
the water surface, would be about 66 ft. wide, and be 
suspended from the arch members. To provide for ves- 
sels exceeding 90 ft. in mast room required, in the cen- 
ter of the span an opening 120 or 200 ft. wide is pro- 
vided by a lifting draw in two halves of 6 ft. or 100 ft. 
each, thus giving a headway of at least 180 ft. under 
the hinge of the main arches. To reach the level & 
the main roadway lifts would be required at each end. 
The name of the engineer is not given. The bridge 
would cross the lower part of the river. where there 
is much shipping. 
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THE CONGRESSIONAL HEARINGS ON 
SAFETY APPLIANCES. 





, 


“Many men of many minds’ must be the impres- 
sion made upon the House and Senate Committees 
on Interstate Commerce which have spent much 
time lately hearing testimony on proposed railway 
safety appliance legislation. The committee ap- 
pointed by the National Convention of Railroad 
Commissioners to draft a bill for presentation to 
Congress, not only failed to agree upon any bill, 
but did not even make a majority and minority report. 
The labor organizations and 
the committee from the Massachusetts Legislature 
showed an equal diversity of views, a fact which is 
rather instructive in view of the provision in at least 
one of the bills before Congress, that the railway 
labor organizations shall have a principal voice iu 
the selection of a standard coupler, whose use shall 
be made obligatory by legislation. 

The most interesting facts which have developed 
during the hearing are those relating to the progress 
in the equipment of cars with M, C. B. couplers, 
A great parade has been made of the figures col 
lected by the Railroad Commissioners’ Committee 
on this subject, but the fact is they were so incom- 
plete and out of date as to be practically worthless. 
The really valuable figures were those collected by 
the American Railway Association and presented by 
Col. H. S. Haines, its president, which showed the 
number of freight cars belonging to members of the 
association (about 700,000 cars out of 1,100,000) 
equipped with M. ©. B. couplers on Jan, 1, of the 


representatives of 


past five years, as follows: 
On Jan. 1..... 1887 1888 1889 1890 1891 1892 
Cars equipped.6,300 11,000 22,000 47,000 84,000 134,000 

Considering that this return does not purport to 
vover more than about 7-11 of the freight cars in 
the country, the figures correspond closely with 
those collected by this journal, and published in our 
issue of April 25, 1891, when we reported 102,000 
cars as equipped Jan. 1, 1891. 

Besides the above, contracts have been let since 
Jan. 1 by companies in the association for 26,000 
cars to be fitted with M. ©. B. couplers, making 
160,000 cars equipped and under contract. Now 
the American Railway Association comprises 171 
corporations, but only 91 of these sent in the re- 
ports from which the above summaries were made. 
These 91 companies control about 75,000 miles of 
railway and about 700,000 freight cars, or, roughly, 
something less than half the mileage and about 
7-11 of the freight cars of the country. On this 
basis Mr. Haines concluded that the total number 
of freight ears now equipped or being equipped 
with M. C. B. couplers will reach about 220,000, 
or 20 per cent. of the total. 

He stated further that the car building companies 
report. that practically every order for cars now- 
adays calls for M. C. B. couplers. 

Mr. Theo. N. Ely in his testimony stated that 
about a dozen manufacturers of M. C. B. couplers 
report their present capacity and general output as 
about 30,000 couplers per month, and that on ten 
days’ notice this could be increased to 40,000. The 
smaller of the two figures indicates an equipment 
of about 180,000 cars per year. Mr. Haines further 
intimated that without any compulsory legislation 
the time is not far distant when some of the prin- 
cipal companies will join together to refuse to re- 
ceive in interchange cars not fitted with M. ©. B. 
couplers. “If I thought we were all going to wait 
71-2 years before we solved this problem,” said 
he, “L should feel more discouraged than I now do. 
1 do not think we are guing to wait 5 years.” 

Nearly all the discussion was concenteated on the 
coupler question, Air brake statistics are easily 
obtained, the Westinghouse Co. having up to this 
been the sole manufacturers. It is encour- 
aging to know, however, that of the 26,000 new cars 
which 91 of the principal companies in the Ameri- 
can Railway Association have ordered since Jan. 
1, 18.000 are to be equipped with air brakes. 

That some sort of bill will be reported by the com- 
mittees to Congress, there seems to be little doubt. 
The trend of their questions was: “What sort of 
bill do you favor?” “What action should Congress 
take?” The representatives of the railway com- 
panies opposed legislation, using the familiar argu- 
ments against Government interference, but. lay- 
ing chief stress on the rapid progress of the reform 


year 
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rendering legislation unnecessary. Tll-advised legisla- 
tion might delay instead of accelerate the reform. 
Indeed, Mr. Theo. N. Ely went so far as to say that 
if he believed legislation would do good he would be 
heartily in favor of it. If any law at all was to be 
passed, he preferred a law specifying the M. C. B. 
type as the standard. 

With the exception of the representatives of rail- 
way companies, every witness before the commit 
tees favored legislation of some sort or other. The 
ereation by Congress of a commission to take the 
whole matter into consideration was perhaps the 
plan most favored; but on the other hand, the men 
whose opinion ought to carry the greatest weight 
urged that the year or two of delay which would oc 
cur while the commission was at work would do 
more injury than any action of the commission 
could make good; an opinion with which we heartily 
agree. It should be said that the Atchison, Topeka 
& Santa Fe was the one railway company which 
asked for legislation on the subject 
the M. C. B. type. 

The representatives of labor organizations were 
all in favor of legislation, and some went so far 
that they cared not what it was or 
proposed it, or indeed what coupler was 
adopted, so long as uniformity was secured. Others 
were anxious for a commission on which the “horny 
handed sons of toil” should be represented. So much 
of their testimony and that of some others was so 
conflicting, irrelevant and of doubtful accuracy, that 
the thought is suggested whether witnesses in such 
investigations should not be sworn, and some greater 
pains be taken to secure “the truth, the whole truth 
and nothing but the truth.” 

It will be somewhat remarkable if the cominit 
tees, out of the chaotic and conflicting evidence be- 
fore them, succeed in extracting enough correct 
knowledge to formulate any legislation of benefit or 
value. This is especially true, as some of their 
members were evidently totally ignorant of the 
whole subject up to the time of their appointment 
on the committee. 

Judging from all the evidence before us, the com- 
mittee of State Railroad Commissioners can hardly 
be complimented on the work it has done. No less 
than four bills were brought before the Committees 
of Congress by four different members of this Rail- 
road Commissioners’ Committee, and although a 
bill has finally been agreed upon and approved by 
the three members of this Committee who still 
hold office in their respective states (Messrs. Smith, 
of Iowa; Rogers, of New York; and Hill, of Vir- 
ginia), this action comes too late to undo the im- 
pression that the only agreement reached by the 
committee was an agreement to disagree, 

This result of the committee’s work is peculiarly 
unfortunate, because their opportunities were so 
great. The Congressional Committees are evidently 
looking chiefly for something that will best satisfy 
the interested parties, and would report any bill en 
which any approach to general agreement was se- 
eured. The securing of such approval was the task 
set before the State Commissioners’ Committee, 
and evidence is abundant that it might have been 
secured. The railway companies, we are fain to 
believe, while they oppose all legislation on gen- 
eral principles, would not strenuously object to proper 
legislation on the subject. At any rate they are so 
well convinced of the probability that some law will 
be passed, that a general expression as to what law 
they would prefer might certainly have been se- 
cured. 

The representatives of railway employees, in 
some cases at least, would have united in the ap- 
proval of any reasonable bill, and, indeed, so ex- 
pressed themselves. Had the State Commissioners’ 
Committee agreed upon a bill, secured even a quali- 
fied approval from railway officials and employees, 
and presented it at the opening of Congress, it 
would very likely be a law at this time. 

Since the State Commissioners’ Committee failed 
to do this, the railway companies had a remarkable 
opportunity presented to them. They might have 
come before the Congressional Committees with the 
statement that although the railways oppose inter- 
fering legislation and can show that they are pro- 
ceeding with the reforms referred to with reason- 
able rapidity, yet if a law is to be passed, the rail- 
ways recommend such and such a measure as that 
calculated to do the most good and the least harm. 


and opposed 


us to say 
who 
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Had the railways taken such a position and se 
cured the approval, as they might, of many repre 
sentative men among the State Railway Commis 
sions, perhaps even of some of the employees’ as 
sociations, they might have secured the passage of 
their law and avoided the danger which still exists 
of unwise and harmful legislation. 


LETTERS TO THE EDITOR. 


DETACHABLE BLADES FOR DREDGE PUMPS ANI 
BULKHEADS FOR FLOATING WATER MAINS 


Sir: Iam much interested in two articles in you ij .~ 
of March 19. The first is the paper on the improve 
ment of New York harbor, and I wish to say that th: 
detachable pumpblades there described were invented 
by me (Patent No. 346,471), and first used on the 
Stanislaus River in pumping stone and gravel in search 
ing for gold. A pump so equipped pumped out iron 
ore from the wrecked “Kasota,”’ In the Detroit River. 
from water 40 ft. deep. Some of the pieces of ore 
brought up weighed 40 Ibs. 

The second article is “‘A New Method of Laying 
Large Submerged Water Mains,’’ as devised by Mr 
Robert Powell, Superintendent of the Powell Wire-Nai! 
Machine Co., of Cleveland, O. The bulkheads there de 
scribed were also patented by me, Feb. 2, 1892, and 
I have used them with great success for the past two 
years. With them I laid 2,800 ft. of 30-in. pipe at 
Evanston, Ill., and your paper deseribed the process 
at full length at the time. I also used them in laying 
1,700 ft. of 36-in. pipe for Messrs. Washburn & Moen 
at Waukegan, Ill. The revolving strainer used at th 
Evanston works for keeping off anchor ice was also 
one of my devices, and this winter is the first in 17 
that the works have been enabled to run continuously 
This rotary strainer is now being applied te the works 
at Metropolis, IL, which I am building. 

Yours truly, 

Evanston, Ill. Joseph G. Falcon. 

(We do not understand, in either of the articles 
referred to, that these special features are claimed 
as original by the writers. But in justice to Mr. 
Falcon we take pleasure in giving him credit for the 
meritorious devices described.—Ed.) 


INCLINED ROADWAYS ON LEVEL BRIDGES. 


Sir:—Referring to the illustration in your March 5 
issue of a highway bridge built by the Missouri Valley 
Bridge Iron Works, at It. Riley, Kan., describing 
what you call a novelty in design, in respect to carry 
ing the floor on a steep grade over a bridge with hori 
zontal trusses, the grade being obtained by connect- 
ing the floor beams to the posts at varying heights; let 
me say that about 1831 the Clarke Bridge Co., of 
Baltimore, Md., of which firm the writer was a mein- 
ber, designed and erected a very heavy (for those days) 
double track, through pier connected span, on the line 
of the Richmond & Allegheny Ry. over the yards of the 
Richmond & Danville R. R. in Richmond, Va., of 
identical design with the highway of the bridge which 
you illustrate, the chords being horizontal, and the 
grade, as I recollect, a preity heavy one, the span 
being on the long trestle connection with the com- 
pan.’s docks on the James River. The rising grade 
was obtained by varying the heights of the floor beams 
upon the posts. As far as I know, the action of the 
structure under heavy work proved satisfactory. 

Very truly yours, W. A. Aiken. 

(The cases hardly seem to us parallel. Putting a 
slight grade like that of any railway track into the 
roadbed of a bridge with horizontal trusses, by var- 
ious devices, is common enough; as also inclining the 
whole bridge to suit the grade; but any such sharp 
incline as that shown in the view referred to is, so 
far as we know, without precedent, though there 
may be many precedents, as the idea is obvious 
enough. In this connection we may note, that we 
hope it is not as common now as it was a dozen or 
twenty years ago to break a long railway grade to a 
level when a bridge happens to occur on it, in order 
to make the trusses level. Such a practice is very 
objectionable, in our judgment, doing far more harm 
than good.—Ed.) 

ST. AUGUSTINE'S ARTESIAN WATER.—CONTIN- 
UED. 

Sir: Since the publication of my letter upon the St. 
Augustine artesian water in your issue of Feb. 20, I 
have received a large number of letters from engineers 
and scientific bodies requesting me to furnish them 
with information concerning the depths of the differ- 
ent strata, the temperature at various depths and the 
character of the mineral constituents of the water. 

As a general answer to questions I enclose a 
section of the well, reduced from my notes taken dur- 
ing the progress of the drilling; also the analysis made 
of the water by the U. 8S. Geological Survey. Since this 
work was done I have had the pleasure of conversing 
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with many geological scholars upon the subject of the 
formation of the peninsula of Florida, as well as of 
the phenomena of its artesian wells, which latter sub 
ject I look upon as of the very first importance in an 
economic sense. The views entertained by these 
gentlemen, like those of some of my correspondents, 
proved to be so varied and often so conflicting that I 
am persuaded the subject requires the most careful 
and dispassionate consideration, and that all precon 
ceived theories be held subject to rejection if new light 
shed upon the question demands it. 
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fhe analysis given below was made by Mr. Thos. 
M. Chatard, of the United States Geological Survey, 
Division of Chemistry, and was reported Aug. 17, 1888, 
The results of the analysis, as furnished by Mr. W. F. 
Hillebrand, Acting Chief Chemist, are as follows: 


Composition in parts per million. 


Composition. ; Possible co ition, or 

Parts, Per the way in which the con- 

Suspended matter: — stituents are supposed to 
Organic... . 13 O04 be eee Per 

Inorganic. . 3 ‘O1} Wei at. Cent. 

Siliem....... 2: 88 Susp. matter OF 


Alumina..... 1. 


0 

2 04, Silica....... ono 88 
Caicium..... a8 

0 

oA 


5.50! Alumina..... 12 04 
-28 Sod. Chior..1,957.7 61.35 
3.64 Pot. Chior... 47.5 1.50 


Strontium... 8. 
Magnesium... 116. 


Sodium. ..... 0 my | Mas. oe. 853.4 11.07 
Potassium... 24.8 | Calei. Su —— 470.9 14.75 
Chlorine ....1,475.0 23  Stron Sulph 18.6 58 
a “E84| Ge Bicard. 1621 Ros 
gen..... J ag. Bica hy 

Carb. Acid.. 179.2 bet 

Oxygen..... 6.0 2.03 

Hy wa ae 13 





—_——— 


(In Bic’bs).3,190,9 100.00! (In Bic’bs).3,190.9 100.00 
The well contains 185.9785 grains to the U. 8. gallon. 
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A glance at the column containing the temperatur: 
at the left of the section of the well, will show the 
increase to be about the sames that made at Charles 
ton and elsewhere in deep borings, viz.: about 1 degre: 
for each 5O ft. in depth; also, that many separate flows 
were encountered, all impregnated with sulphureted 
hydrogen gas with very nearly the same 
Their character of hardness was practically unvary 
ing, being by Clark’s test about 17 grains hard, which 
means the presence of 17 grains of sulphate of lime 
or its equivalent to the galion. The first important 
‘hange in the nature of the water was exhibited by 
the flow which enters the well at the depth of 1,170 
ft. where the presence of chloride of sodium was 
recognized, 

Tracing the section from the surface 
it will be seen that the surface water stops at 50 ft., 
and that, with the exception of a slight flow in a stra 
tum of sand, only ift. in thickness, of feeble energy, 
no water is reached until the sulphur water is struck 
at the depth of 170 ft. at the top of the magnesian 
limestone. Below this rock stratum of 7 ft. in thiek 
sulphur water again flows into the well 
increasing volume until the depth of 520 ft. is reached, 
where a very large flow enters the well more 
equal to all the flows above it. It will thus be 
that the fossiliferous limestone existing between the 
depths of 170 and 520 ft. is filled with water character 
ized by sulphate of lime, magnesia, and sulphureted 
hydregen gas, and is under a pressure of about 15 
Ibs. to the inch. Between 520 and S57 ft. the rock 
changes from fossiliferous limestone to conglomerate 
of chalk. green clay, and a very dark fossil 
largely composed of moles of shells, the sub 
stance of which has been washed out. 

These forms indicate that the shells were mainly 
Pectins. An examination of the chalk convinced Mr. 
Lawrence C. Johnston, of the U. 8S. Geological Survey 
that it is Nummulitic or Vicksburg limestone. This 
stratum of 37 ft. in thickness is doubtless cavernous 
through which an enormous flow passes, possibly to 
tind its partial escape in the great Ocean Spring, five 
miles seaward from Matanzas, and possibly still fur 
ther from the shore, and at greater depth to swell 
the great ocean current—the Gulf Stream. 

This section of the subject is rich in the possibility 
of discovery from further exploration in the same field. 

Below 557 ft. begins the thickest dry stratum met 
with in the course of the boring, it being 553 ft. thick. 
The character of the material is somewhat varied, 
but here, as elsewhere, to the greatest depth reached 
in the well it is all of marine origin. At a depth of 660 
ft. within this dry stratum sepia was found, and again 
at 770 ft. samples from both horizons were secured. 
Flint was first found at a depth of 1,120 ft., 
at 1,140 ft., 
color, 


pressure 


downward 


ness, with 
than 


seen 


poreus, 


stone, 


and again 
with a slight variation in texture and 
The borings continued to be rather denser lime- 
stone of a somewhat crystalline appearance to the 
bottom of the well. 

The loss of the drill from its becoming unscrewed 
from the auger stock is a calamity hardly to be overes 
timated, as the work at that point was progressing 
very favorably at the rate of nearly 50 ft. a day. At 
any moment the most interesting discoveries were 
possible by penetrating to the bottom of the marine 
deposit. Specimens of the material through which the 
drill passed were secured upon the appearance of 
every change. A complete set of these specimens, 
about a hundred in number, was deposited with the 
U. S. Geological Survey in Washington; another set 
was given to Prof. Shaler of Harvard, a third is in 
my own possession. Very truly yours, 

Wilmington, N. C., March 7, 1892. Wm. Kennish 


FLOW OF WATER IN PIPES. 
The Boston Manufacturers’ 
aunee Co, has issued a circular on “Fire Apparatus 
in Chief,” containing much valuable information in 
regard to pumps, pipes, hydrants and hose for fire 
protection in mills, factories, ete., from which we 
make the following extract relating to the flow of 
water in pipes. The circular has been prepared by 
Mr. Edward Atkinson, president of the company: 


For the purpose of testing the amount of water re 
quired in some instances of actual practice with pipes 
that had been in the ground for many years, experi- 
ments were made at various mill yards in Lowell, 
Mass., last autumn by Col. James Frarvis, ©. E., 
Agent of the Locks and Canals at Lowell, and Vice- 
President C. J. H. Woodbury, of this company. The 
temperature of the water was 66 degrees in each case. 

The first table refers to experiments made to 
test the capacity of a 4in. stand-pipe in a mill 
tower. Hydrants Nos. 1 and 2 discharged through 
2 1-4 in. rubber-lined hose, each 56 ft. long, and 1 in. 
Underwriter nozzle. Hydrants Nos. 3 and 4 dis- 
charged through 21-4 in. rubber-lined hose, each 25 
ft.“long, and 1-in. Underwriter nozzle. The discharge 
of No. 1 hydrant was measured by discharging into 


Mutual Fire Insur- 


a hogshead and then weighing the 
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water the time 


required to fill the hogshead being carefully observed 
by means of a stop watch. The normal pressure at 
before the 


was 65 Ibs, per sq. in 


the gage in the sixth story of the mill 


hydrants were opened, 


Discharge Preseure 
Time 


ef filling into at gage loss 





hogs hogs hyd Est. of in éth dueto 

No of head, head, New|, bhyds., story, hyds 

hy Irants sors the gol's. per min. Iba, per eq Ip 

1 ; 1 tM 217.1 217.1 610 1 
1 2 OF 1,922 248 wre HO 11.0 
1 nd 3 asta L260 187.6 NAOL6 45.1 21.4 
1 Sand 4 SL.4 1.974 174.8 80.0 849 301 





Che following talle 


on the 


gives the results of experiments 
capacity of a ft. length of 2 1-4-in 
lined hose 


rubber 
and 2 1-2-in. rubber-lined hose, with Under 
writer nozzles 1 in. and 1 1-S in. diameter rhe normal 
pressure at the before 


was opened, was S63 lbs. per sq. in 


gage attache! to the hydrant 


the hydrant 





Size Time Water Disehe’e Press. at hyds, Loss 
ef sizeof of filling dis of hyds. |bs. per +q. in. frien 
hose, nozzles. hogsh'd, chad, per min., Ib- 
ins. ins. -ecs, Ih untla, butt, nogzle, sa. in 
2? 1-4 1 no LSS4 247 S5.4 eZ. 23.4 
21-4 11-8 ni.8 1.869 g2.5 is.0 34.5 
21-2 1 40.8 1,725 st 71.2 124 
21-2 11-8 42.4 1,779 82.7 HO.3 6.4 
The third table gives the results of some tests af 
the capacity of a 6in. hydrant supply pipe Hy 
drants Nos. 1 and 4 discharged through 2 1-4-in. rubive 


each ) ft. long, and Lin 
mere Hydrants Nos. 2 and % discharged through 
21-2-in. rubber-lined hos« 
Underwriter nozzle. The normal pressure at the 
attached to No. 4 butt on the hydrant 
drants were open, 


lined hose, Underwriter 


each ) ft. long, and t-in 


gauge 
when ne hy 
was 86.5 Ibs. per sq. in A pressure 
gage was @lso attached to the base of the hose pipe 
at No. 1 hydrant 


the friction in the hose 


to show he loss of pressure due to 


Pressure ba. per sq. in 


Discharge 


lime of - Loess 
filling into hyd. esi. of by Los« 
he gs- hegs- No. Lhbyde., butt noz le frie. due 
No. of head, head, galls. per hyd. byd. in ‘oOo 


hydrants. ihe. min No.1 No. 1. hose hd 
1 





nha eee vawes 247 S&.4 62.0 23.4 Of 
Land 2.. 4178 80.0 61.0 19.0) 6. 
1, 2 and 3. 689 77.0 58.0 18.1 9.3 





1,2,3 and 4 ‘6 92 74.0 56.0 18.0 12.2 


At the moment when this cirenlar was about to go 
information was received that In Brookline 
the engineer of the water-works, Mr. F. I 
had for many months been measuring the frict 
water in the pipe service of the town 
to a doubling of the 
laid down by one of the 
engineers, whose main 
public water-works, 
down a 4-in, pipe 


to press 
Forbes 
ion of 
in order to apply 
service the rule which has beer 
most distinguished hydrauli 
attention has been given to 
namely, that “suy one 
part of the general distribu 
tion of town or vity water ought to be hung.” The 
water-works of Brookline constracted in 1874 
at which time the cost of iron pipe of the 
sizes for the 


for special 


whe puts 
in #ny 


were 
requisite 
service was $52.0 per ton, and $89.60 
castings. At that time, true economy con 
sisted apparently in using 
would now be expedient, 
justified. The town is probably better off in mere point 
of money by having laid small pipes at that period 
not having had any ‘onflagration in the 
val. 


»maller sizes of pipe than 


and that economy has been 


‘erious inter 
At the present time, the price of pipe is about $27.45 
and 356 for Hence it be 
comes important to enlarge the whole pipe service, be 
ginning with the second force main connected with the 
larger pimp soon to be added to the original service 
In order that this work might be intelligently laid 
out and directed, Mr. Forbes has been lately engaged 
in the of experiments upon friction on the 
existing system. His results so fully sustain the de 
ductions from the work which has been done 
our own supervision, as well as those derived from the 
of R. D. Wood & Co., as to make it ex 
pedient to add them to this cirewar. 

The following tables give in column 5 the 


per ton, special castings. 


conduct 


under 


experience 


alnbount 
of head in feet actually required to overcome the fric- 
tion of the water, at the different velocities given in 
column 3 in the force mains of the Brookline water 
works. Column 6 shows the amount of 
would be required for the same purpose if the main 
was a hew smooth pipe. By a comparison of these two 
ecolumns the fact is at once emphasized that pipes 
should be put in not only large enough for present 
use, but also large enough to sllow for the decreasing 
efficiency of future vears cauxed by corrosion. These 
experiments show that after the lapse of several years, 
it may require upwards of % per cent. more power to 
fcrce the water through the pipes. The frictional head 
in the last column is calculated by Fanning’s formuia 


head which 


1 a 
h’ vim — 
zud 


The tests which were begun by Colonel Francis may 
be continued at a future date, and it may then become 
expedient to print a scientific statement of all the 
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Force Main from Engine House to Stand-Pipe. 
Frict'n'l 
head by 

formula. 


Actual 

frictional 
head. 

10.42 7.12 


16.71 


Diam. Length Veloc. 
main, main, per sec., 
ins, re ft. 

16 2,900 1.15 
i4 9,070 
16 2,900 
14 9,070 
i6 2,900 
14 9,070 1,532,045 24.30 
16 2,900 


14 9,070 a 1,778,457 88.05 20.89 
Force Main from Stand-Pipe to Reservoir. 
16 13,350 15 1,043,820 6.13 
16 13,300 1.40 1,264,205 9.52 
16 13,350 1.70 1,532,045 13.50 10.18 
16 13,350 1.97 1,778,457 19.22 13.53 
results. For the immediate purpose of emphasizing 
the necessity of laying down large pipes and adopting 
every other kind of fire apparatus of the best and most 
effective kind, this circular may suffice; in it tile 
writer has endeavored to put the mysteries of the 
mathematics of the engineer into very plain terms. 


Galle, 
per 24 hours, 


1,043,820 
1,264,205 10.92 


14.50 


38s2 
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PROPOSED STANDARDS OF EFFICIENCY 


FOR POWER BRAKES. 
A meeting of the committee appointed by the 
Master Car Builders’ Association, to report at the 


Fig. 1 


Tune annual convention on a standard of efficiency 
to which all power brakes shall be subjected before 
they receive the indorsement of the association, was 
held at Chicago, March 25, the whole committee 
being present. The following preliminary draft for 
a specification was prepared and is now submitted 
by the committee to brake manufacturers and others 
interested in safety appliances for criticism: 

1. Brakes will be tested on elther a 50-car (34 ft.) 
train or on a rack representing the piping of such a train 
In the latter case, special effort must be made to have 
all cocks, screens, angles, and connections identical with 
those in train service. A drawing will be submitted 
showing what shall constitute the proper fittings, pipe, 
ete., for one car, including engine connections to the 
pilot. ° 

2. Pressure.—Tests will be made with a uniform train 
pipe pressure of 70 Ibs. 

3. Piston travel.—In testing brakes the piston travel 
must be so adjusted that it will not be less than 6 ins. 
or more than 7 ins. 

4. Construction of triples.—Triples must be construct- 
ed so that they can be secured and operated on ap- 
paratus conforming to diagram, Fig. 1. (The committee 
will publish this diagram at a later date or will fur- 
nish it immediately to any brake company request- 
ing it.) 

5. Application test, No. 1.—Brakes must commence 
to apply on the fiftieth car in three seconds, or less, 
from the moment of first application on the engine, 
and must indicate at least 55 Ibs. in the cylinder in 
31-2 seconds, or less, from the initial application. 

6. Application test, No. 2.—Commencing with the fifth 
car from the engine, the air from the cylinders of three 
snecessive cars will be cut out. The brakes will then 
be applied as per test No. 5, and if they fail to make 
the time stipulated on the fiftieth car, the brake will 
not be considered as coming within the Association's 
requirements. 

7. Release test, No. 1.—A uniform pressure of 70 Ibs. 
having been secured in the train pipe, all the air will 
be exhausted from the train pipe. After a pause of 
ten seconds, to allow the equalization of the auxiliary 
und cylinder pressure, the train pipe will be pumped 
up to a pressure of 63 Ibs., and the record of the con- 
dition of the brakes taken. All brakes that are found 
applied at this pressure will be considered as not re- 
leasing. 


8. Release test, No. 2.—This test will be arranged the 
same as in No. 7, except in the release. In place of 
pumping the pressure on, 90 Ibs. will be accumulated in 
the main air reservoir and turned into the train pipe. 
After a period of six seconds, at which time all brakes 
should be released, the record will be taken as before. 

%. Recording apparatus.—To insure the accuracy of 
the measurements of time in application and release, 
electrical recording apparatus will be used. 

The committce adjourned to meet at the Grand Pa- 
cific, Chicago, at 10 a. m., April 22, 1892, at which time 
representatives from the various brake companies and 
others interested will be invited to discuss the above 
tests. 

G. W. Rhodes, E. B. Wall, George Gibbs, Committee. 

We have briefly commented on this proposed 
schedule for standard tests, which is greatly needed, 
in another column, 


A LONG SPAN WIRE ROPE TRAMWAY. 

There are two principal systems for the convey- 
unce of materials by wire ropes. In one an endless 
rope is kept in constant motion and carriers for 
freight are attached to it. This is generally known 
as the running rope or Hallidie system, and it has 


Wire Rope Tramway, 1,050 Ft. Span, Across Penobscot River, Howland, Me. 


been extensively used on the Pacific coast. In the 
other, generally known as the standing rope system, 
the main rope is fixed and upon it run small trol 
leys from which the carriers are suspended. These 
ure moved by a smaller endless rope, known as the 
hauling rope. This latter class of rope tramways 


Fig. 2 


is of German origin; and according to a leading 
German builder of them, over a thousand lines have 
been put in operation in Europe during the past 
twenty years. 

In our issue of March 21, 1891, we deseribed and 
illustrated one of the most remarkable running 
rope tramways ever built, that for the Plomosas, 
Mexico, Mining Co. This line is 10,115 ft. long and 
the upper terminal is 3,575 ft. higher than the 
lower. Its longest span is 1,935 ft. (840 ft. longer 
than the Brooklyn Bridge). 

We illustrate herewith a wire rope tramway of 
the standing rope type, which has been recently 
completed across Penobscot River, at Howland, Me., 


by the Union Wire Rope Tramway Co., of New 
York City, a firm closely connected with the John A 
Roebling’s Sons Co., of Trenton, N. J. 

The longest span on this line is 1,050 ft., whi: 
makes it among the longest recorded spans o 
tramways of the standing rope _ type. Th 
tramway was built for the Howland Pulp & Pa). 
(‘o,, and is intended for the carriage of paper pu! 
from the mill of the company to the railway st 
tion on the opposite side of the Penobscot river. 

Fig. 1 is a perspective view of the river span, 
showing some of the carriers on the line. Besides 
this span there are three short spans, making th: 
total length of the line between terminals 1,700 f; 
The top of the saddle on the river bank towers 
about 65 ft. above high water mark, and the stan! 
ing rope is drawn taut enough for the carriers | 
clear the water at its highest stage. 

The standing rope is 1 1-8 in. in diameter, ay 
when the line is fully loaded the strain upon it j 
designed to be 16,000 Ibs. per sq. in., or abou 
19,600 Ibs. The running rope is 5-8 in. in diameter, 
and is driven at a speed of 216 ft. per minute by 
sheave at one terminal, around which it pass: 
The sheave is fixed on a vertical shaft carrying ; 
bevel gear, which is driven by a shaft from th, 
water-wheel. Each carrier weighs 300 Ibs., and i. 
designed to carry a load of six bundles of pulp, each 
weighing 100 Ibs., making the total weight of th: 
loaded carrier 900 Ibs. When the line is in opera 
tion the loaded carriers are sent off at the rate of 
ene every three minutes, so that about three loaded 
carriers is the most which is on the line at one 
time. About 5 to 6 HP. is required to drive th: 
running rope, making the average strain upon it 
about 1,000 Ibs. It will be seen that the factor o/ 
safety for both these ropes is large. 

The details of the plant are simple. The tower- 
are framed timber structures, the top of one of 
them being shown in Fig. 2. The standing rope 
rests in a groove in a cast iron saddle. The running 
rope rides on a broad carrying sheave. At the ter 
minals the standing rope is securely anchored and 
«a turn-buckle connection is provided for adjusting 
the deflection in the rope. The carrier is moved b) 
hand around the terminals, the trolley running off 
from the standing rope onto a suspended rail. Fig 
3 shows one of the terminal structures. Of course 
the rail ean be led around to any part of the mill 
desired, for loading or unloading the carrier. The 
Howland tramway has its terminal rail arranged 
in the simple manner shown. 

The most important detail of the mechanism of 


Too of Tower for Wire Rope Tramway. 


a wire rope tramway is the grip by which the car- 
rier is attached to the running rope. This is ar- 
ranged to detach automatically when the carrier 
reaches the terminal and runs from the standing 
rope onto the terminal rail. When the carrier is 
ready for its return trip it is moved around the 
terminal onto the other side of the line and a single 
movement of the hand lever locks the grip securely 
to the running rope. The important features in a 
grip are certainty of locking and releasing and firm 
hold on the running rope/without crushing or in- 
juring it. The grip used on the Howland tramway 
was specially designed for it by Mr. A. H. White. 
the engineer in charge of the design and construc- 
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tion of the line for the Union Wire Rope Tramway 
Co. ° 

Fig. 4, which is drawn from a photograph, shows 
me of the loaded carriers moved onto the standing 
rope and a workman locking the grip to the running 
rope. It will be seen that the carrier proper can be 
easily detached from the trolley and suspending 
frame; and being provided with wheels, it may then 
be run about the mill wherever desired for unload 
ing. 

Dispatching the loaded carriers at the rate of one 
every three minutes, the capacity of the Howland 
tramway is 200 loads per day of ten hours, or 
120,000 lbs. This is a much larger quantity than 
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cago, Milwaukee & St. Paul were broken ‘knuckles or 
broken lugs of the drawbar head. Bvt in going over a 
lot of M. C. B. couplers of various makes a few days 
ago be had found tat about 90 per cent. of the broken 
drawbars had failed in the guard arm, either the arm 
would be broken entirely off, or the upper or lower 
corner would be missing. 

Mr. Herr was also satisfied that the breakages of 
guard arms had greatly increased in the last two or 
three years. He thought breakages at this point 
would be likely to increase still more, for the guard 
arm is more likely to be broken by contact with an M. 
©. B. coupler than with a link and pin coupler. 

Mr. Munton, of the Chicago Tire & Spring Co., said 
Mr. Forsyth’s proposed test is practically a boiler plate 
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has to be transported; but even this capacity could 


be very much increased by increasing the speed of 
the running rope and dispatching the carriers more 
frequently. The total cost of the tramway com- 
plete, including the cost of erection and eight car- 
riers, was about $3,500, of which about $1,100 was 
the cost of the wire rope used. 

THE STRENGTH OF M. C. B. 

LERS. - 


In our issue of March 5 was published a paper on 
the above topic by Mr. William Forsyth, read be- 
fore the Western Railway Club. The writer advo 
cated the use of steel for couplers and said couplers 
should be purchased subject to specified pulling and 
drop tests. The paper was discussed at the last 
meeting of the club. The important fact was de- 
veloped that there had been a large increase in 
breakages of M. ©. B. couplers in the guard arm, 
and it was argued that the substitution of steel for 
malleable iron was necessary to offset this weak- 
ness. We abstract the discussion as follows: 

Mr. Townsend said the Chicago & Alton had only 700 
or 800 cars equipped with M. C. B. couplers, and thus 
far only two drawbars had been broken while the cars 
were on the home road. Ali the couplers are of 
malleable iron. 

Some time ago he had tested link-and-pin drawheads 
under the hammer, with the result that 1 blow broke 
the iron head, the cast steel head broke with 3 blows, 
and the malleable iron received 33 blows before it gave 
way. 

Mr. Barr said that while steel undoubtedly gave 
better results in tests of specimens, that did not 
prove that it was more durable in the form of an 
M. ©. B. coupler than iron. The same might be 
said of steel axles or steel staybolts, but he 
thought any one who had had experience with 
steel staybolts would prefer not to be guided by the 
specimen test. Opinions differ as to the relative 
merits of steel and iron axles, but he was inclined to 
think he had data which warranted him in favoring the 
iron axle. Turning to the drawbars, the tests show 
very decidedly in favor of steel. But the question is: 
Do those tests duplicate the different strains and 
shocks that a drawbar is exposed to in actual service 
in such a way as to enable one to prophecy what it 
will do on the road? 

A year or two ago the bulk of breakages on the Chi- 
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test. The test of steel castings for the Government 
should be considered in connection with the fact that 
those castings probably cost the Government 15 to 20 
cts. per Ib. Of course such a price for drawbars is out 
of the question. The tensile strength of 70,000 lbs. per 
sq. In. can be easily obtained in steel castings; but 15 





Fig. 4. Gripping Loaded Carrier to Running Pope 


per cent. to 20 per cent. elongation is excessive; from 
8 per cent. to 12 per cent. is what can be made satis- 
factorily in a steel drawbar. The drop test can be 
easily met, and ultimate tensile strength of 125,000 to 
150,000 Ibs. can be easily obtained. As for comparing 
steel and malleable iron, it ought to be clear to any one 
that a material having a tensile strength of 70,000 Ibs. 
and elongation of 12 per cent. is vastly superior to one 
which will stand only 30,000 lbs., and with 1 per cent. 
elongation. 

Mr. Ferry inquired why the knuckles should be mae 
of steel and not the bar itself. Mr. Marshall explained 
that the bar was so made that no section exceeded 
about 5-8 in. in thickness, and hence it could be made 
malleable throughout. The knuckle, however, must be 
2 1-2 or 3 ins. thick in some places, and strong malleable 
castings cannot be made of such thickness. Further, the 
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knuckle gets much more severe blows than the head 
and the price of steel up Ww within a short Ume has 
been such as to prohibit its use in the coupler head 
Keturning to of guard arms, Mr. burt 
stated in reply to questions that in at least oue-ird of 


breakage 


the broken guard arms the arm was broken entirely off 
majority of 
leable iron, but 
lot. ‘This brings up the 
with the 


ihe sarge these broken Lars Were tal 


there Were several steel bars in the 
important question Whether tt 


of M. ¢ is 


way as to 


is possible present design 
draw bar, 


make it 


lo group any tiaterial in such a4 


thoroughly reliable. Mr. Forsyth stated that 


37 per cent. of the broken drawbars on the ©. B 
were broken in the arms. Mr. 


& WY 
Quereau said the break 
ages in the guard arm had almost doubled during the 
past two years. ‘This refers, however, 


lu bhalleable ifou 


heads. Steel heads most frequently bre 

Mr. Marshall said that while the various designs of 
the M. ©. b. coupler difer somewhat in detail, in most 
of them the guard arm is composed of a vertical fange 
vl the outside of which ribs are cust 


uk im the lugs 


Dlis vertical 
fiauge is united to the upper and lower horizontal walls 
which form the head of the coupler. 
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Now the guard 


may be strengthened by ribs to almost any ex 
tent desired, but after a certain strength is obtained it 
will do no good to add more ribs, for the guard arm then 
than the horizontal 
coupler head aud the fracture will then start at the 
point indicated by Mr. Barr, and extending Usrough the 
head and in front of the vertical wall of the guard arm 
will end in the side of the stem nearest the guard arm, 
the latter breaking off entire 


almost impossible to get 


becomes stronger walls of the 


in walleable iron it is 
much more strength at this 
point because the upper and lower borizontal walls of 
the head are already as thick as is advisable where this 
metal is employed, and it seems that the use of a metal 
with great tensile strength like steel is the only 
remedy it. 

Mr. Sargent objected to the present plan of making 
the tail bolt connection weaker than the coupler bead 
and knuckle, which resulted in drawbars being pulled 
out and falling on the track. The knuckle ought to be 
the weakest part, so that if anything breaks it will be 
4“ part too sioall to cause danger by falling on the track 

Mr. Forsyth said that breakages of Uk 
coupler and knuckle are due to buffing shocks. Hence if 
the knucke is made weaker, trouble with broken 
knuckles will increase. As an example of the effect ‘of 
buffers in protecting the coupler from injury, several 
bars and knuckles were broken in the Burlington brake 
where the cars had no buffers. In the Lebigh 
Valley tests the couplers were protected by buffers and 
none were broken. sald that 
material is sought to endure severe service 
should be obtained which in a test 


way to 


most of the 


tests, 
In conclusion he when a 
something 
piece will 
great resistance. The fact that the use of steel promises 
much in the way of strong castings, is shown by the 
fact that the Government is using them largely and 
their severe specifications are met in castings which are 
made for them. The locomotive builders are also using 
many steel castings. Not only for knuckles and draw 
bars, but in every place where we want a cast metai 
for severe service it seems best to use steel! 
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SOFT STEEL IN BRIDGES. 
(Concluded from page 310.) 

The standard specification for railway bridges, 
proposed by Mr. Lewis, covers 21 pages of the 
pamphlet and is unusually full and detailed. We 
reprint only such parts of it as are of more or less 
novelty and those which specially bear on the use of 
steel. 


General Description of the Structure.—All parts of 
the structure, except ties and guard-rails and bed- 
plates of stringers, shall be of wrought iron or steel. 
Stringer beds will be cast iron. Ties on tangents 
will be 8 x 10 ins., laid on &in. face and spaced 14 ins 
ce. to c.; guard-rails will be 7x8 ins., spaced 14 ins 
c. to ¢.; ties will be notched 3-4 in. over the stringer 
and guard-ralls 3-4 in. over ties. 

Guard-rails will be bolted to each end of every othe: 
tie; and ties and guard-rails will be secured to stringers 
by hook bolts at each end of every fourth tie. 

For spans of 16 ft. or less, rolled beams will be used 
and from 16 ft to 100 ft., riveted plate girders. All 
spans over 100 ft. will be pin-connected trusses. 

teams or deck girders on masonry will be spaced 7 ft 
¢. to c. (ties 10 ft. long). Riveted stringers on through 
single-track bridges and on trestles will be spaced 9 ft 
e. to c. (thes 12 ft. long), beam stringers, 8 ft. 6 ins.; on 
double-track through bridges, 7 ft. ¢. symmetri 
cally disposed under the rails. 

Throngh bridges on tangents shall not be less than 14 
ft. in width in the clear between trusses for single 
track, and 27 ft. for double track, nor leas than 20 ft. in 
height in the clear, measuring from base of rail to the’ 
lowest point of portals. Deck truss bridges on tangents 
will be spaced at least 10 ft. c. to c. of trusses. 


to ¢., 
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Throngh plate girders will be spaced at least 13 ft. 3 
ins. c. to ¢. on tangents. 

Pin trusses will be in all ordinary cases of the single 
jutersection type with leaning end posts. All end posts 
of through spans will be braced by collision struts, and 
the end panels of the bottom chord and the vertical sus 
penders will be stiff members. In estimating the sec 
tion of end posts the collision strut connection will not 
be considered, 

All eye-bars and pins shall be of medium steel, All 
web plates shall be of steel. Loop rods and other de- 
which are welded shall be of wrought-iron. 

requirements are common to all bridges. 
whether built of wrought-iron, medium steel, or soft 
steel. The other parts of bridges, however, may be 
built ef such grades of material as the contractor may 
elect, providing only that each member and each set 
of members performing similar functions must be of 
the same grade of material throughout. 

Loading.—In calculating dead loads, the weight of 
guard timbers, rails, spikes, ete., shall be 
tuken at 400 Ibs. per lin. ft. for each track. In 
through bridges, two-thirds of the dead load shall be 
assumed as concentrated at the joints of the bottom 
chord, and one-third at the joints of the upper chord. 
In deck bridges, two-thirds of the dead load shall be 
assumed as concentrated at the joints of the upper 
chord, and one-third at the joints of the bottom chord. 
The bottom lateral bracing in deck bridges and the 
top lateral bracing in through bridges must be pro- 
portioned to resist a uniformly distributed lateral force 
of 150 Ibs. per lin. ft. of bridge for all spans of 200 
ft. and under, and an additional force of 10 Ibs. per 
lin. ft. for every 25 ft. increase in length of span over 
200 ft. The bottom lateral bracing in through bridges 
und the top lateral bracing in deck bridges must be 
proportioned to resist a uniformly distributed force 
the same as above, and an additional force of 300 
ibs. per lin. ft. of bridge, which will be treated as 
a moving load. 

Trestles shall be so 


vices 


These 


the tiles, 


proportioned, and the trestle 
bents shall have such a spread of base, that no ten- 
sion may occur in the windward trestle-leg when the 
strueture is louded with a light train weighing 600 
ibs. per lin. ft. of track, and when the wind pressure 
on this train is 300 Ibs. per lin. ft., acting 9 ft. above 
the rall. In addition, the wind pressure on the struc- 
ture itself shall be assumed at not less than 150 Ibs. 
per lin. ft. of structure, and not less than 100 Ibs. 
for euch vertical foot of height of each trestle bent, 
und more if the exposed wind surface of track and 
structure excéeds 5 sq. ft. for each foot in length, 
and the exposed wind surface of each trestle bent ex- 
ceeds 31-3 sq. ft. for each vertical foot of height. 

In all cases the projected surface of both sides of 
the tewers and of one train is to be taken as the sur- 
face acted on by the wind. 

The bracing of trestle towers, and the attachments 
of the fixed ends of all trusses shall be capable of 
resisting the greatest tractive force of the engines 
force induced by suddenly stopping the as- 
sumed mnaximum trains, the co-efficient of friction of 
the wheels upon the rails being assumed to be 0.20. 
Variations in length from change of temperature to 
the amount of 1 in. in 100 ft. shall be provided for. 

Formulas for Unit Strains.--The following formulas 
for unit strains in pounds per sq. In. of net section 
shall be used in determining the allowable working 
stress in each member of the structure. (A blank in 
that the material under which it is placed 
will not be allowed for that member.) 


or any 


‘Hlicates 


Soft 
steel, 


Wrought- 
iron. 
sus- 


Medium 
fension members: steel, 
Floor beam hangers or 

penders, forged..............—— -——~ 7,000 
Re FESPA 6,000 ——- 7,000 
Suspenders, hangers and coun- 

ters, riveted 5,500 7.000 
Rolled beams, (by moments of 

TOPCO) 50s oc ia cep e eds Coceeess 8.000 8,000 — 
Riveted truss members and - 

tension flanges of girders, net 

sections, (1-!-(min.-:-max.) ..., 
Forged eye-bars = (1-!-(min.-; 

max.) ) silicic 
Lateral or cross-section rods. . .15,000 

Shearing: 


5,000 


7,000 7.560 9,000 
- 9,000 
16,000 (a)17,000 


6,000 6,600 
5,200 
5,000 


7,200 


Webs Of Pirdere.ccccveccciccvs 6,000 


Bearing: 
On projected semi-intrados of 

main pin holes or rivet holes 
13,200 
16,500 


14,500 
On lateral pins.............. 18,000 
Red plates on masonry, 20) Ibs, 
per sp. in. 
Bending: 
On outside fibers of pins. 
eenters of bearing, consid- 
ered as points of application 
OR WATE. bbctepadsdeansncaen 15,000 
Combined stresses (c): 
At center pf panel 
At ends of panel..... 


16,000 


8,800 
11,000 


17,000 


9.600 
12.000 


i) For eye-bars onty. 

(b) Excepting that in pin connected members tak 
ing alternate stresses, the bearing stress must not ex- 
ceed 9,000 Ibs. for iron or ateel. 
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Compressién members of wrought-iron: 

Chord sections: flat ends, 7,000 (1-|-(min.-,znax.)), 30 

(hin. 

‘me flat and one pin end, 

place of 30. . 

Chords with pin ends, and end posts, same formula, 

with 40 in place of 30. 

All trestle posts, same formula, with 35 in place of 30. 
Intermediate posts, 7,500 — 40 (1:4). 

Lateral struts and compression in collision struts, stiff 
suspenders and stiff chords, 10,500 — 50 (1-:+). Compres- 
sion members of soft steel may have a unit stress 10 
per cent. greater than iron; and medium steel may 
have 20 per cent. excess. 

Members subjected to alternate tension and compres- 
sion will be proportioned for compression by the above 
formulas. For tension in wrought iron, use 7,000 1 — 
(max. lesser-:2 max. greater). Soft steel may have 8 
per cent. and medium steel 20 per cent. greater unit 
tension stress than fron in such members. 

In case the maximum stresses, due to wind pressure 
or centrifugal force in chords, girder flanges or trestle 
posts, or the bendirfg effects on posts shall exceed 25 
per cent. of the stresses due to dead and live load, the 
sections will be increased until the total strain does 
not exceed by more than 25 per cent. the maximum 
live and dead load. 

Collision struts will be proportioned to carry a thrust 
of 50,000 Ibs., acting in a direction at right angles to 
the end post. Stiff suspenders will be proportioned for 
a compressive stress equal to 0.6 the maximum tensile 
strength. Stiffened chords are to take compression 
equal to 60 T divided by L, in which T is the maximum 
tension in pounds in the chord, and L is the span in 
feet. 

The effect of the weight of horizontal or inclined 
members in reducing their strength as columns must 
be provided for, and must be considered in fixing posi- 
tion of pin centers. An addition of 10,000 Ibs. must be 
made to the stress in all lateral rods to provide for 
initial tension. 

Details of Construction.—Minimum weights and sizes 
will be: shape iron, 6 Ibs. per lin. ft.; bar iron, 1 sq. in. 
cross section; thickness of iron, 3-8 in.; angles, 3 x 3 ins. 
in girders, truss members, or with 7-8 in. rivets, and 
21-2 x 2 1-2 ins. in any part of a bridge; end angles car- 
rying stringers and floor beams, 1-2-in. thick; bed plates 
3-4 iu. thick: tension bars, 1 in. thick (all tension bars 
will be of rectangular section). Eye-bars will be not 
over 2 inches thick and not larger than 8 x 2 ins. Main 
pins will be not less than 3 1-2 ins. diameter, nor Jess 
than 3-4 the width of the widest bar attached to them. 
All plates not over 30 ins. wide shall be universal 
rolled. The unsupported width of any plate subjected 
to compression shall never exceed 30 times its thickness 
except that cover plates of top chords and end posts 
may have 40 times their thickness unsupported. 

Rivet pitch shall not be less than 3 diameters or more 
than 6 ins., or more than 16 times the thickness of thin- 
nest outside plate. No rivet will have a longer grip 
than 5 times its diameter or be nearer than 11-4 in. 
to a machined or roll finished edge or nearer than 13-4 
in. to a sheared edge. 

I-beam stringers will have any holes in flanges drilled. 
Web holes may be punched. Stringer bed plates will be 
of cast iron, 3 ins. high. Beams fitting between floor- 
beams must be milled to length. Those not required to 
be of exact length may vary 1-4-in. from dimensions 
called for and may be cut with cold saw. Heating 
beams to cut them will not be allowed. 

Rivets will be power driven wherever practicable, and 
must be so driven if the grip length exceeds 2 1-2 ins. 
In punching, the dies will not exceed the diameter of the 
rivet more than 1-16 in. In assembling pieces to form a 
built-up member, the holes must match accurately 
throughout, or the material may be condemned. No 
drifting will be allowed. Holes requiring it must be 
reamed; hot rivets must enter the holes without the use 
of a hammer. 

For plate girders, universal plates will be used for 
widths up to 30 ins., and sheared plates for greater 
widths. All joints in flanges must be fully spliced, as 
no reliance will be placed upon abutting ends of plates 
to take up compression. Such ends must, however, be 
dressed straight and true, so that there shall be no open 
joints. All holes for field rivets in stringer and floor- 
beam connections will be punched 3-4 in. diameter and 
afterward reamed to 15-16 in., using cast-iron templates. 
The wire edge on reamed holes must be removed. 

Hangers will be either solid forged eye-bars riveted to 
floor-beams or riveted plate hangers. Stirrup hangers 
or bent hangers will not be allowed. 

Plate girders from 75 ft. to 100 ft. in length may be 


(ec) When ties rest directly on top chords, the latter 
wil be considered as beams of one panel length. sub 


same formula, with 35 in 


ject to the maximum bending moment that will re 
sult from the wheel loads and floor system, the beam 
to be considered as supported at the ends for section 
in center of panel and fixed at the ends for section at 
ends of panel. The chords will be proportioned to 
sustain the algebraic sum to the above stresses. 
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built of medium steel if special precautions are tak.; 
as follows: 

All rivet holes in the angles and plates In both flanges 
will be drilled in the solid. Occasional small holes may 
be punched for purposes of bolting up and reamed after 
ward. All other rivet holes in web plates, stiffeners 
lateral braces and fillers may be punched of full six 
for riveting, provided the metal does not exceed 9-16 in 
thickness. 

The spliced ends of tension flange plates or angles wil! 
be milled off 1-4 in. to remove sheared edges: and th 
ends of all splicing pieces In tension flange will be simi 
larly milled. No other milling of sheared edges will be 
required, excepting such as is specified for iron girders 

All web splices will have four rows of rivets, the mid 
dle rows being pitched 5 ins. between centers. Rivets 
will be of soft steel and power-driven whenever pra: 
ticable. 

No web member in pin-connected spans except col 
lision struts shall make a less angle with the horizonta! 
than 45 degrees. Lattice bars for compression members 
will preferably be of soft steel and will be at least 2 1-2 
ins. wide for 3-4 or 7-8 in. rivets and increase with tl 
width of the member. They will make an angle of 60 ds: 
grees with the axis of the member and the same angle o 
less with each other. Double lattice will be used on «1! 
members having a clear width between webs of mor: 
than 20 ins. Pin, splice and bottom plates shall be uni 
versal rolled. Abutting members must be brought into 
close contact when fitted with splice plates, and thr 
rivet holes reamed into position before leaving the 
works. 

Collision struts will be disposed to best advantage to 
take a shock from derailed train striking 3 1-2 ft. above 
base of rail. They will preferably make an angle of 80 
degrees or more with the end post, and may be placed 3 
ft. away from the point indicated above in order to in 
crease the angle. 

All eye-bars will be solid forged steel bars of approved 
quality and rolled by mills having established reputa 
tions for the manufacture of eye-bar steel. No work on 
the bars will be done at a blue heat, and all bars must 
be thoroughly annealed after forging. Rivet holes in 
eye-bars will be drilled, and will have the wire edges 
cut off the edges of the holes. Upset screw ends may 
be used on steel bars if fully guaranteed and tested in 
full sized bars. The area at base of thread and at all 
part of upset ends will be 15 per cent. in excess of the 
area of the bar. They must be annealed after forging. 

Riveted tension members with pin-connections musi 
have net areas across the pin hole of 150 per cent. and 
back of the pin hole of 80 per cent. of the net area re 
quired in the body of the member. Staggered rivets will 
be deducted as though they occurred at the same cross 
section. 

Loop rods will be of wrought iron and their eyes must 
be bored to fit the pins. 

Preference will be given to lateral bracing in the tloor 
system which is capable of resisting both compression 
and tension. When brackets only can be used for portal 
braces they will have plate webs. 

Sheet lead, not less than 1-8-in. thick must be placed 
between the pier box or plate under the pedestal shoes 
at each end of the span and the masonry. Where two 
spans rest on the same masonry, a continuous plate, not 
less than 3-4-in. thick shall. extend under the two adja 
cent bearings. Bridges more than 75 ft. span shall have 
roller bearings at one end; bridges of less span shall 
have one end free to move by sliding on planed sur 
faces. Roller ends of trusses shall be anchored against 
lifting or moving sideways. 

Quality of material.—Wrought fron shall be tested in 
pieces not less than 1-4 in. thick and with a cross 
section not less than 1-2 sq., in. cut from the full 
sized bar and planed or turned parallel. The elongation 
shall be measured after breaking on an original length 
of 8 ins. The minimum results shall be as follows: 
Limit of Ultimate Per cent. of 
Elasticity. Strength. Elongation. 

Lbs. per 8q. in. in § ins. 
Bar iron in tension. .......26,000 50,000 ts 
Shape irop..........+++---26,000 48,000 BB 


Plates under 36 ins. wide.26,000 48,000 12 
e over ~ ” 25,000 46,000 10 


In testing full sized tension members to prove the 
strength of their connections, a reduction in ultimate 
strength per sq. in. will be allowed of 500 Ibs. x width 
of bar in inches. All iron shall bend cold around a 
curve whose diameter is twice the thickness of the 
piece for bar iron and three times the thickness for 
plates -and shapes. Specimens of tensile iron when 
nicked on one side and bent shall show a fracture near- 
ly all fibrous. Rivet iron must be capable of bending 
cold until the sides are in close contact without sign of 
fracture on the convex side of the curve. : 

All steel will be uniform in quality and from works 
of established reputation. The phosphorus in all melts 
of acid open-hearth steel must be less than 0.10 per 
cent. and in all Bessemer o basic steel must be less 
than 0.08 per cent. Each melt of steel will be tested 
and each section rolled, and also widely differing gages 
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of the same section. Finished material will be plainly 
marked with melt numbers, and if the melt number is 
lacking or illegible, the material may be condemned at 
the discretion of the inspector. 

Soft steel will be used under the same conditions as 
wrought fron, except: (1) It must be used consistently. 
The occasional use of pieces of steel will not be per- 
mitted. (2) It must net be welded. (3) The thickness of 
material subjected to punching will be limited to 1-2 in.. 
excepting in plate girders over 50 ft. long, in which it 
may be 9-16 in.; in top chords and end posts, in which 
it may be 5-8 in.: and in shoes, pedestals and bed plates. 
in which it may be 3-4 in. thick. 

Soft steel must have an elastic limit of at least 32.000 
Tbs. per sq. in., an ultimate strength of 54,000 to 62,000 
Ibs. per sq. in.. an elongation in 8 ins. of at least 25 per 
eent.. and a reduction of area of at least 45 per cent. 
For web plates over 36 ins. wide the elongation will be 
reduced to 20 per cent. and the reduction of area to 40 
per cent. Soft steel must bend cold 180 degrees and 
Jose down on itself without cracking on the outside 
7-8 in. holes pitched 3-4 in. from a roll-finished or ma- 
chined edge and 2 ins. between centers must not crack 
the metal; and 7-S-in. holes pitched 11-8 tn. between 
ters and 11-2 in. from the edge must not split the metal 
hetween the holes. All rivets will be soft steel. 

Medium steel must have an elastic limit of 35,000 
Ibs. per sq. in., an ultimate strength of 60,000 to 70,- 
000 Ibs. per sq. in., an elongation of 20 per cent. In 8 
ins., and a reduction of area of 40 per cent. It must 
bend at 180 degrees on itself around a 11-2 in. round. 

Full-sized eyebars, when tested to destruction. must 
show an ultimate strength of at least 56,000 Ibs., and 
stretch at least 10 per cent. in a gaged length of 10 
ft. Two bars will be tested from each span. 

In working medium steel, all sheared and hot-cut 
edges, (except on lattice bars) shall have not less than 
1-4 in. of metal removed by planing. All punched 
holes shall be reamed to a diameter 1-4 in. larger. 
No sharp or unfilleted re-entrant corners will be al- 
lowed. All rivets will be steel. Any piece which has 
been partially heated or bent cold will be afterward 
wholly annealed. 

Diseussion.“-Mr. C. S. Sims, Jr., suggested that guard 
rails should be bolted to each end of every third tie 
(instead of every other tie) and the same ties should 
he bolted to stringers by hook bolts. For, if ties are 
bolted to stringers every third tie and wheel guards 
are bolted to ties every other tie, one-half the guard 
rail bolts are wasted, because they are bolted to ties 
which are not bolted to stringers. Deck girders and 
I-beams should be spaced not over 6 or 7 ft. ¢. to ec. 

Mr. Chas. L. Churchill thought an addition of 10,000 
Ibs. to each lateral rod for initial tension was unneces- 
sary, and misleading. 

Mr. Henry B. Seaman was opposed to the use of 
steel because it has not a fibrous structure like 
wrought iron. The objection to this is that the 
slightest flaw may, under vibratory strain, lead to the 
destruction of the member. If the Launhardt formula 
is used for the truss members, it should be used for 
the floor system and other details which are subject 
to greater variations of strain than the truss members. 
While the use of this formula was an improvement 
on the old methods of proportioning, it is so laborious 
a method that an easier one is desirable. An examina- 
tion of the experiments on which the formula is based. 
indicates that it is quite as consistent with their results 
to consider the destructive effect of active strain as 
a fixed ratio to the effect of quiescent strain. Thus 
the dimensioning would be much simplified by the use 
of different unit strains for live and dead loads, with 
proper division for impact. In the Pencoyd Iron Co.'s 
specifications, framed by Mr. C. C. Schneider, the live 
luad is reduced to an equivalent dead load by a con- 
stant in the formula for impact. ‘ 

The indiscriminate use of “stress” and “strain” 
in the specification is objectionable. The accumula- 
tion of experience is rapidly increasing the length 
of bridge specifications, for it seems to be thought 
that they should provide for every possible contin- 
gency. Probably in time, specifications will be cut 
down to essentials merely, and the questions of per- 
sonal preference will be left to the designer or the 
approving engineer. It should be said that the value 
of carefully designed details is not yet fully appre- 
ciated. 

Wind pressure should be calculated on surface ex 
pesed, and the use of empirical formulas for it is 
objectionable. Cast iron should not be used even for 
bed plates. In old bridges, cast iron bed plates are 
usually found cracked. The distinction between 7-8- 
in. rivets in main members and 3-4 in. in laterals seems 
unnecessary. Sizes of rivets should be governed solely 
by thickness of metal and size of member. 

Mr. Jas. Christie could not agree with Mr. Seaman 
in his condemnation of steel. The extended use and 
sxvowing confidence in this metal do not harmonize with 
his statement. Mr. Lewis specifies where soft steel 
and medium steel are to be used, but as these grades 
‘Tend into each other without any line of distinc- 


tion, we have the promise of much coffusion and 
friction between manufacturers and _ inspectors 
Would it not be better for engineers to specify a cer 
tain grade of steel to be used for all structural pur 
They would be surer to get uniform quality and 
to have their orders more promptly filled. 

Mr. W. H. Burr objected to the length and multi 
plicity of detail in the although 
are no longer than some which have been already in 
Less than half the length should be sutficient to 
cover all points clearly. “To burden and 
inception of such an everyday piece of work as the 
building of any nine-tenths of the failway 
way bridg*s of the country with infiutesimal and mi 
instructions about what all engineers and 
all honorable and well-managed structural concerns 
ure entirely agreed upon, is unbusiness-like, and ex 
hibits either professional Inefficiency or pedantry, ot 
both.”” Any shop misunderstanding or negligence on 
these standard points is corrected by the inspector 
or shop superintendent, and is neither avoided nor reme 
died by the verbosity of the specifications. A few at 
least of the most prominent and successful engineers 
of this country have never incorporated such features 
in their specifications, and their utter uselessness, if 
not worse, is thereby well established. 

Unless the eyebar item is very small, it is safe to 
say that all the bars are never all bored at the same 
temperature; and it is quite superfluous that they 
should be, with the usual continuous tron bed of the 
eyebar boring machine. Nor is it at all probable that 
they are ever bored within 1-64 in. of the ordered 
length, unless by a happy chance. If bars measure 
within 1-32 of their ordered length, the highest practi 
cable degree of accuracy with the methods commonly) 
in use has been attained. 

Placing stringers on top of floor beams, which the 
specifications permit, has long since been abandoned 
in the main, and should not now be permitted in 
uny first-class bridge. Again, there are many excel- 
lent viaducts which, under the wind pressures pre 


Poses : 


specifications, they 


use. 


befog the 
one of 


croscopic 


scribed, with an empty train, will have tension in the 
posts on the windward side. With proper anchorage, 
which may easily be secured, a small amount of ten 
sion due to maximum wind pressure seems less ob 
jectionable than the batter frequently re 
quired to avoid it. 


excessive 


It is true that the quality of material in large eve 
bars needs to be earefully guarded; but this can be 
more wisely done by determining the quality of the 
steel and securing the proper amount of reduction in 
the rolls than by limiting the size to 8x2 ins. 

The portion of the specification to be especially cum 
mended is that covering the use of steel, It is decid 
edly right to name an upper limit for the phosphorus, 
but 0.10 per cent. seems rather high, even for open 
hearth material. A phosphorus limit of 0.06 per cent. 
for rivet steel will secure rivets capable of sustaining 
a surprising amount of torture and abuse. 

[ am convinced by my own experience 
steel, that it can be properly punched, sheared and 
riveted like iron. Punches, dies and shears should 
be in good order, and gross abuse, to the extent of 
starting cracks, should be carefully avoided; but with 
ordinary care, steel of 54,000 to 64,000 Ibs. strength 
will suffer no more than tron, and usually less. I 
would, however, limit the removal of the reaming re 


with soft 


striction to compression members; for any possible 
injury to material tending toward medium steel 
would be much more serious in tension members. 


Besides, reaming is in line with the tendency toward 
improved shop methods at the present time. 

Concerning the unit strains specified: [ would make 
shearing strains in shop and field rivets 7,500 and 
5,500 instead of 6,000 and 4,800; and there is no good 
reason for rating iron pins lower than 7,500. In gen- 
eral, Mr. Lewis has given soft steel a smaller increase 
over iron than its reliable character and great en- 
durance justify. It is more in harmony with my own 
experience to assigd to soft steel at least 2-3 the 
increase of medium steel. I believe that proportionate 
advantage is justified by its superior capacity for resist- 
ing fatigue as well as its greater indifference to the 
effects of ill-judged shop manipulations. Even for ten- 
sion members with punched holes, [ would allow 6,000 
for soft steel, and 6,500 for medium steel in place 
ot 5,500 and 7,000. IL would change the unit strains 
for riveted truss members, and lateral rods in about 
the same proportion. For tension flanges of beams, 
soft steel will stand 9,000 as well as iron will stand 
8,000. In proportioning columns, | would give soft 
steel at least 15 per cent., and medium steel 20 to 
25 per cent. advantage over iron, instead of 10 and 20 
per cent. For alternate and combined stresses, for 
shearing, bearing and bending, I would allow 15 and 
22 per cent. advantage, for the two grades of steel, in 
place of the amount specified. 

Prof. P. C. Ricketts thought iron was admissible for 
use in web plates, and that stringer beds were better 
made of wrought iron. A 7-ft. spacing for stringers 
seems preferable to a %ft. spacing. Care should be 
taken that guard timbers do not project more than 1-2 


in. above the top of the rail. to their being 


struck by snow-plows 


prevent 


It is net at all certain that for spans of 100 to 120 ft 
pin-connected make stiffer or 
bridges than lattice girders 

I de not think it necossary te 


safer letter 


trusses 


increase very much the 


wind pressure per lineal foot for long spans So fur as 


has been determined, the wreatest wind pressures are 


generally distributed over very limited surfaces. It Is 


very doubtful whether a pressure approximating 150 Ibs 


per lin. ft. has ever been exerted over the whole 


length of any span of considerable size 

It is not bellewed that cross-ties should be allowed te 
rest directly on the bottom chords of bridges Allowing 
for the weight of compression members seems need! 


less refinement. 


Mi Alfred E. Hunt advised that he maxim 
strength of medium steel should be limited toe Gs,0em 
Ibs also that in sections of less than 7 sq. tos. its 
fracture should show entirely silky ind in larger se« 
tions not over 25 per cent. of the fractured area should 
show granular or erystalline structure. Soft steel 
should be specified to show a fracture wholly silky 


rhe drifting test should be specitied for both seft and 


medium steel, the requirement to be worded as follows 


Steel to be cupable of having a hole punched for a 3-4 


in. rivet enlarged by blows of a sledge upon a drift pl 


until the hole (which should be punched 11-2 in. frotr 
the roll-finished or mechanical edge) is 11-2 ins. in di 
ameter in the case of soft steel, and 11-4 In. In the cuss 
of medium steel, without fracture 

The requirement of 18 per cent. elongation in 8 ins. for 


bar iron. | believe to be too severe I shonld have ne 


hesitation in accepting 


48.000) Ibs 


ordinary bar 
tensile 


iron in tension 


which showed strength with 16 per 
provided the of fracture 
The character of fracture should be spect 


fied for iron as well as for steel. I 


eent. elongation, character 
were fibrous. 
would permit: the 
use of medium steel in solid rolled beams with a unit 
strain of 0,000 Ths As a matter of fact, the bulk of 
the steel for beams runs from 58,000 to 64.000 Ibs 

of Mr 
that the wrought fron furnished by many mills Is not as 


The idea 


My own experience agrees with that Lewis 


good as formerly. is prevalent that fron is 
only used for unimportant places and that almost any 
thing will do. Some mills are not using cover-plates on 
top of their piles, and are in every 


manufacture. In the 


way cheapening the 
Pittsburg district this 


trouble has been intensified within the last year by the 


cost of 


irregular supply of natural gas, causing in many cases 
very poor work. 
Mr. F. H. Lewis, in closing, said the 


iail in specifications was to protect the better class of 


necessity of ces 


bridge builders, in competing with firms who will not 
furnish first-class work unless it is distinctly 
Like many 
must contain features not intended to apply te the best 
people. It railway bridges are 
planned not so much for loads as for traffic, and thet: 
life depends largely on the care with which details are 
looked after 

He expressed his regret that the use of steel had not 
been more fully which 
further anthentic information is especially desirable are 
the extent to which the injury to 
varies with its thickness, the practical value of ream 
ing, and the difficulties in connection with it 


required 


social and legal regulations, specifications 


is also true that how 


discussed. Some points on 


steel by punching 


LEGAL DECISIONS OF INTEREST 'TO ENGINEEKS 


Construction of Water-Works Contract 

The New Chester Water Company made a contract 
with B. & Co., water-works contractors, to build tts 
works, agreeing to pay them with its stocks and bonds« 
The stocks and bonds were, as earned, pledged to W. G 
H. & Co., to secure advances. After all the advances had 
been made, said B. & Co. and W. G. H. & Co. and R. D 
W. & Co. made a tripartite agreement. which recited 
that the stock and bonds pledged to W. G. H, & Co. had 
been sold to R. Db. W. & Co., and that B. & Co. represent 
ed that the New Chester Water-Works and three others 
could be completed for $200,000 and by which W. G. G. 
& Co. agreed to advance that sum to B. & Co., to be 
applied by R. D. W. & Co., who guaranteed the comple 
tion of the works of the four undertakings clear of all 
liens ahead of securities heid by W. G. H. & Co., speci 
fying certain proportions of the $200,000 to be applied 
to each work. A less proportion of the money than that 
specified was employed at the New Chester Company's 
Works, but the whole amount, and $105,000 additional 
was expended on the four works. B. & Co. purchased 
engines for the New Chester Water-Works from the H 
Manufacturing Co., but only partly paid for them, bat 
us they were not a party to the tripartite agrcement. 
and being strangers to the consideration therein. R. D 
W. & Co, were not personally liable for the price of the 
engines on account of sald agreement. B. & Co. ordered 
two pumping-engines, to be set up in the works at Ches 
ter, agreeing-to pay for them In installments, and that 
the engine building company should “ have a lien on’ 
the “ engines and connections,”” and “ should remain in 
full possession thereof."" The engines were erected on 
land of which B. & Co. held the Jegal title. in «uch a 
way that they could readily be taken down and re 
moved: and remained under the control of the engine 
hnilding company’s agents to whom the engines had beey 
consigned at Cheater. The engines did not becon 
realty, and a valid Hen in favor of the sellers existed 


against B. & Co. and the water companies. Holly 
Manuf. Co. v. New Chester Water Co.. U. 8. Cir. Ct., 


Penn., 48 Fed., Rep. 879. 
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IMPROVEMENTS OF THE RIVER DANUBE. 


We abstract from the “ Centralblatt der Bauver- 
waitung” the following particulars as to the obstruc- 
tions on the Danube and the means adopted for 
their removal. 

In Engineering News of July 11, 1891, and other 
issues, we have already given many particulars of 
these important works, which have, for reasons of 
more or less political nature, been delayed for dec- 
ades, a fact which is somewhat astonishing, in 
view of their small cost. The estimated total 
amount required for the improvement of this river, 


me 
tos - $ 
—_ Nn one 


( r 5 4 
decals 


cA em siecteama 


The plan of improvement adopted by the Hun- 
garian government provides for the construction of 
canals through or around most of those obstacles. 
A least depth of 6.5 ft. below Orsova datum is aimed 
at. Generally these canals are to be 170 ft. wide. At 
the Iron Gates, however, a width of 260 ft. is planned: 

The plans in detail are as follows : 


1. The reef Stenka (Fig. 2) is formed by massive 
ridges of granite, which extend across the bed of the 
river, forming a tolerably level bottom near the 
right hand shore. The present route for vessels, 


which has only 5 ft. depth, meanders between the 
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FIG. 1. GENERAL PLAN OF TmE DANUBE RIVER FROM MOLDOVA TO THE IRON GATES. 


which constitutes one of the most important Eu- 
ropean waterways, will not exceed $4,000,000, 

In the accompanying drawings, Fig. 1is a map of 
the entire stretch of the river needing improvement, 
covering some 68 miles of river in all, about midway 
between Vienna and the Black Sea. Figs. 2, 3 and 
5 show points needing minor improvement, and 
Figs. 4 and 6 the two most important ones, the Jast 
at the Iron Gates. Figs. 7 and 8 show a section and 
profile of the proposed canal at the [ron Gates. 

The obstructions, as they now stand, are indeed 
serious. The Iron Gates proper, for instance, can 
only be passed by loaded vessels while the mean 
water level at Orsova (Fig. 1) is some 8 ft. above the 
datum of that city. This favorable condition only 
prevails for some 116 days in the year. If the water 
sinks to + 6.2 ft., the river traffic is carried on by 
very flat boats with reduced cargo. Only by risking 
frequent sinkings can passenger boats of 20 to 24 
ins. draft pass the reefs, while the freight is hauled 
in flat boats. At + 2.6 ft. above Orsova datum all 
traflic over the Iron Gate ceases, and transfer by 
wagons is resorted to. Up the river conditions are 
a little more favorable, until the water falls to + 24 
ins. above Orsova datum, when the Danube becomes 
totaily impassable between Drenkova and Turn- 
Severin, a length of over 53 miles. 

In our prior article some record was made of the 
former attempts to improve the Danube. One which 
accomplished something in this century was the 
blasting of a channel 380 ft. long and 95 ft. wide 
through the rocky bar at Kozla-Dojke during the 
winter 1834-35, which work, however, proved to be 
of minor importance. 

Nature of the Obstruction.— The principal obstruc 
tions to navigation are on the stretch shown in Fig. 
1. Throughout this stretch the rocks on both shores 
show a similar geological formation, and the reefs 
obstructing the river are the yet remaining connec- 
tion between the two mountain ranges, which have 
resisted the cutting action of the water on account 
of their extreme hardness. There are five principal 
points of improvement, all shown on Fig. 1 by black 
ines, The mean width of the river on this section 
is from 1,950 to 2,300 ft. At points, however, it 
differs greatly ffom that figure. For instance, at 
Greben point it is only 690 ft. between bluffs, ex- 
panding immediately below to 6,560 ft, in width. At 
Kazan Pass its width varies between 512 and 560 ft, 

The average fall of the river from Babakay rock 
to the Iron Gates proper is computed to be 1 in 
1,000, It shows a large increase, toa rate of 1:760, 
for a length of 5,900 ft. at one point (Izlas-Tachtalia) 
at another (Juez) to 1:430 for 2,430 ft., while at the 
Iron Gates there is a fall of 1:450 for length of 6,890 
ft. Currents of 7 to 11 miles per hour oceur at sev- 
eral points, 


rocks at the feft shore, which jut out several feet 
above low water. Here a straight canal of 2,620 ft. 
in length is to be cut through the ridge near the left 
shore ; the amount of rock excavation is estimated 
at 9,680 cu. yds. 

2. The rocks of Kozla and Dojke (Fig. 3), consisting 
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Fig. 2 Fig. 3 
of dolomite and micaceous schist, obstruct naviga- 


tion for 8,870 ft. The average fall of the river at 


low water here amounts to 1:1100, which on some * 


points increases to 1:550. To improve this section, 
a straight canal of 7,500 ft. length, running along 
the left shore, is to be blasted through the obstruct- 


ing bars of rock. The amount to be removed is 86,600 
cu. yds. 

3. At the section Izlas, Tachtalia, Greben, Milan- 
ovacz (Fig. 4) the obstacles begin with the rocks of 
Izlas, which, combined with Tachtalia reef, practi- 
cally bar the river, leaving only two narrow mean- 
dering channels of very moderate depth, which con- 
stitute the present water-way. A promontory 
(Greben) on the right, narrows the river to 1,400 ft. 
width at high-water mark, which is reduced to 690 
ft. at low water, as a rock extends some 5 ft. above 
low water. Here a current of 7 to8 miles per hour 
is encountered with dangerous whirlpools below. 
Immediately below Greben point the river expands 
to 6,560 ft. in width. Throughout this latter section 
the water-way is deficient in depth, excepting for 
a short distance, where itis 100 ft. deep. The aver: 
age fall of the river on this stretch is 1:1750. 

This section is being improved by cutting a canal 
above Greben point, running along the right hand 
shore. Below Greben point a protecting dam_ of 
20,400 ft. in length is to be constructed. Its height 
above low water is to be 64¢ ft. forthe upper and 





10 ft. for the lower part. For the purpose of secur 
ing the structure and to prevent side currents, two 
transverse dams areto be run to the right hand 
shore. The width of the deep water channe} a: 
Greben is to be increased to 490 ft. The dam is to 
be built of rip-rap, 10 ft. wide on top, with slopes 
protected by paving above low. water; 628,000 eu. 
yds. of rip-rap, and 89,000 cu. yds. of paving stone. 
will be required. The amount of rock to be re 
moved is estimated at 60,000 cu. yds. After the 
described improvements have been made, there wil! 
still be an extreme fall of 1:940 for a short distance. 

4. The rocks of Jucz ‘Fig. 5) consist mainly of 
greenstone serpentine, and traverse the river in 
the shape of a broad weir, over the back of which a 
fall of 1:143 occurs at low water. The total fall of 
this section for a length of 2,020 ft. is 6 ft., or 1:33). 
Through this ridge of rock a canal 2,130 ft. long is tu 
be blasted, which will necessitate the removal ot 
42,000 cu. yds. of rock, To improve the channel, a 
parallel dam is to be built as shown, the top of 
which for the upper part will be 1.7 ft. above low 
water level. For the lower part, for 7,160 ft., the 
top will be perfectly level, so that at its junction 
with the shore its height above low water will be 7.5 
ft. The rip-rapping required for the construction of 
this dam is 157,600 cu. yds., and the paving stone, 
48,100 cu. yds. It is expected to reduce the average 
fall of the river to 1:1400 by the improvements men 
tioned. 

5. The [ron Gates (Figs. 5, 6, 7), the last and most 
formidable obstruction to navigation, consist of 
limestone, serpentine and conglomerate rocks, and 
are about two miles long. The upper section, a toler- 
ably level bed of rocks, 1 to 5ft. below low wate 
level, extends from shore to shore. Then follows a 
high reef (Prigrada), which has a very rugged sur 
face toward the left. Here a break, 300 ft. wide and 
about 160 ft. deep, occurs in the reef, through which 
the main body of water plunges with a speed of 11 
miles per hour, forming terrific whirlpools. Through 
this channel the vessels have to force their difficult 
and dangerous way, It is to be corrected by making 
a canal 260 ft. wide and 6,790 ft. long through the 
obstructions, and to be protected by two dams, the 
tops of which are to be 2 ft. above high water. The 
left dam is to have 13 ft., the right 20 ft. width on 
top. Broken stones and boulders excavated from 
the bed of the river are to be used for the cores; on 
the outside rip-rapping and the usual covering of 
stone paving. An amount of 278,600 cu. yds. of 
broken stone, 443,400 cu. yds. of rip-rap, and 124,910 
cu. yds. of stone paving will be required. Thecanal, 


FIG. 4. IZLAS TO SZVINITZA 


which is to have 614 ft. depth below Orsova datum, 
necessitates the excavation of 321,760 cu. yds. of rock. 
While the work of blasting is in progress, the upper 
end of the canal is to be closed by an extension of 
the left dam across its mouth, which part is after- 
ward to be removed. In regard to the grade or fall 





Fig. 5. 


of water in the canal, itis estimated to be 1 : 350 after 
its completion (Fig. 8). To insure sufficient water, 


the upper end of the canal is to be widened into a 
funnel shaped opening. Aftey the new waterway 
is constructed, navigation will still have to sur- 
mount some difficulties, as a current of 7 to 9 miles 
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per hour will have to be oyercome. For this reason 
some fixed power to haul vessels up the.river 
through the canal is thought of. No definite plans 
in that respect have yet been decided npon. 

The Hungarian Government awarded the contract 
for those works to a ‘“‘General Construction Co.” 
Rock breaking for the filling of the dams at Greben 
andthe Iron Gates proper was soon after com- 
menced at those places, and is at present vigorously 
pushed. 

The plant for breaking and removing the rocks 
was built in England, France, and the United 
States. It was being mounted in June, 1891. The 
French tools consist of four diamond drills, which 
are mounted on a boat operated by steam from 
acommon shaft. The vessel is steadied by four 
spuds, run down to the river bottom, by which it 
also can be lifted above its floating position while 
at work. 

The American tools are four Ingersoll drills, which 
are mounted on rafts, steadied against the current 
by spuds as above. Drilling did not begin until 
some time after June, 1891. A cutter for breaking 
rocks by impact is also at work. It is practically an 
improved *“Dérocheuse,” such as was used at the 
Suez Canal.* Its principal part is the 8-ton bar or 
chisel, nearly 30 ft. iong, which at its base carries a 








5 Fig. 6. The Iron Gates 






cutting edge of 15 ins. width. With vhree blows, of 
which 40 or 50 are delivered per minute, layers of 
rock 24 to 27 ins. thick can be broken. 

For the removal of broken rocks a very strong 
dredger has been built at Glasgow, Scotland, which 
made the trip to the mouth of the Danube by its 
own steam power. 


CAR LIGHTING BY STORAGE BATTERIES; 
JURA & SIMPLON RAILWAY. 

An article in the “Railway Engineer,” of London, 
England, by W. R. Weyermann, Locomotive and Car 
Superintendent of the Jura & Simplon Railway, of 
Switzerland, gives an interesting account of the ex- 
periments made on that road with electric lighting 
for cars. The experiments were commenced in 
1889, and as through trains in Switzerland are made 
up of cars belonging to different railways, and have 
to be divided after a few hours’ run, for the cars 
to proceed along the different lines, the only avail- 
able system is ene in which storage batteries are 
used, each ear carrying its own batteries. At the 
end of 1891 the company had 18 first and second- 
class cars, 60 third-class cars and 12 baggage cars. 
or 90 cars in all, fitted with the electric light, and 
120 new cars are also to be fitted with it. 

The secondary batteries weigh 242 Ibs. each, in- 
cluding the wooden casing, and are casily carried by 
two men. Each battery consists of three ebonite 
troughs, fastened tightly in a wooden case, and 
each trough contains three cells, with positive and 
negative plates dipped in a solution of one part sul- 
phurie acid to ten parts water. The nine cells are 
joined in series, giving a total pressure of 1S volts. 
The weight of the electrodes is 158 Ibs. ‘The prac- 
tical capacity of the battery is 125 ampere-hours, 
the maximum discharge current being 15 to 18 am- 
peres. The incandescent lamps require three Watts 
of electric energy per candle power, to raise them to 
their normal brilliancy, which with a tension of 18 
volts, gives a current of 1-4 ampere per c. p. The 
battery has a capacity of about 750 c. p. hours, with 
a maximum of 100 ¢. p. The lamps are of 10 ec. p. 
for the compartments, and 5 c. p. for the lavatories 
and end platforms, the cars having through communi- 
eation. The first-class cars have lights of 70 c. p. 
the third-class, 40 c. p., and the baggage cars 30 
e. p., and one battery will, therefore, light a first- 


* See Eng. News, Jan. 26 and Oct. 19, 1889, 





‘until the car gets back to the charging station. 


class car for 101-2 hours, and a third-class car 
for 181-2 hours. All new cars will have room for 
two batteries, as by some of the new traffic arrange- 
ments for through cars over connecting lines, one 
battery will not be sufficient to supply the light 
The 
battery is carried under the body of the car, in a 
box 29 1-2x19 1-4 ins. and 153-8 ins. deep. When 
the battery is pushed into the box the two poles 
come in contact with two strips of brass on the 
bottom of the box, from which insulated copper 
wires run to one end of the car. The main wires 
run from end to end of the car, and are 
by the ceiling cornices, which protect them and give 
security against short circuits. Two wires of small 
section connect the two mains to the lamps. In 
second and third-class cars, one of the main 
wires is provided with a switch at the end of the 
car by which the current can be turned on or off 
by a special key carried by the conductor. First 
elass cars, which often have empty compartments, 
have a similar switch to each compartment. 

The ineandescent lamps have brass sockets and 
extra strong fixings for the platinum wires, and art 
specially made for a pressure of 18 volts. 
neanufactured by Siemens & Halske, of Berlin 
To prevent the lampholder contacts from being dam 


covered 


Phey are 


Provile 


aged by short circuit, one of the wires to the lamp 
is provided with a thin strip of tin foil, which will 
fuse m ease the current should exceed a certain 
strength, and the main wire from the positive pok 
of the battery is provided with a strip of tin foil for 
the same purpose. The lamps are placed under the 
ventilators, the current of air cooling the lamp 
and reducing its deterioration. As an experiment 
for lowering the lights at night, without the use of 
complicated ‘devices, the single lamp of 10 ec. p. in 
each compartment was replaced by two lamps of 5 
ec. p. in the same globe, and the separate switch was 
so arranged that the lamps could be joined parallel 
or in series, burning with full or half power re- 
spectively. The same effect could have been at- 
tained with one lamp by using additional resistance, 
but then the loss of electric energy would have been 
the same at full and reduced power, while the join- 
ing of two lamps in series reduces the working cur- 
rent. The first cost and working expenses, however, 
and the extra lamps, holders and switches, would 
have been out of proportion to the advantages gained 
and the arrangement was soon abandoned. 

In order to keep the storage batteries in good 
working order it is essential to limit the discharge, 
for when this exceeds a certain limit the electrodes 
begin to lose a part of their accumulating power and 
their efficiency is reduced. For the second and third- 
class cars, all the lights of which are controlled by 
one switch, the number of hours was determined 
during which the battery could give a normal current 
without exceeding the limit of 750 c. p. hours. For 
registering the number of hours a clockwork device 
is used, which is placed under the car, near the 
battery box, in a cast iron box with a glass face, 
the dial being graduated for 30 hours, and the start- 
ing hour worked by a red arrow. This device is con- 
nected with the switch, so as to register the time 
the current has been flowing. The employees who 
change the batteries at certain stations can see at 
once whether a new battery is needed, and when- 
ever a battery is put in the clockwork is wound up 
and the arrow set to the starting point. The main- 
tenance of batteries is contracted for by the Marly 


Electric Storage Battery Co. at $5 per battery per 


annum. The spent batteries removed from the cars 
are sent in a special car to the railway company’s 
works at Fribourg, where they are’recharged with 
out being unloaded. The battery cars carry 60 bat 
The 
charging pressure for each set of five batteries is 
109 to 110 volts, and the batteries are charged when 
the pressure of each set reaches 105 to 108 volts 


teries in 12 sets of five each, joined in series. 


STRENGTH OF “BOXED” TIMBER 
Circular No. 8, issued by the Forestry 
of the United States Department 


Div Shot 
of Agriculture, 


discusses the strength of timber from the long 
leaf pine after these trees have been tapped in the 
manufacture of turpentine and naval stores. The 


resin is gathered by cutting a recess or “box” at the 
foot of the tree and then chipping the trunk above 
the box 


and increasing the size of the from 


vear to vear. 


scar 
From this sear the semi-liquid resin 
and this 
may be continued four years, and the tree is then 


exudes and drains into the box, 


process 


abandoned or cut into timber. 


The belief has been general that the timber of 
these “boxed” trees was less strong and durable 
as a result of the resin-gathering process. About 


500,000 to 750,000 acres of this pine are boxed an 
nually, with an assumed deterioration of at 
1,000 million ft. B. M. of timber each year. 
tle this question Prof. J. B. Johnson, of the test 
laboratory in St. has 


least 
a ont 
Louis, been conducting a 
special set of experiments, with the following r 
sults: 

As far as durability is concerned the withdrawal 
of the resinous matter reduces the capacity of the 
timber to withstand rot, in some parts of the tree 
at least, as this resin would 
against the penetration of water, and seems to have 
certain antiseptic properties. 
sear where 


otherwise protect 
The portion near the 
the resin accumulates, of course, be 
comes more durable. 

As to strength, Prof. Johnson's tests point to the 
conclusion that “boxed” timber is stronger than 
timber from unboxed trees, though these tests are 
not yet complete. The test material from 
Wilson’s Station, Ala., and from eight trees that 
had been boxed and abandoned for five years, and 
eleven trees that had been worked for the last time 
during the season just passed. The unboxed speci 
from the state. As the boxed 
timber was tested green a correction of 20 per cent 


came 


mens come same 
for moisture was made in comparing it with the bet 
ter seasoned unboxed timber, as it has been estab 
lished as a law that strength with the 
amount of seasoning. From the table published th 
mean of the tests of the two timbers (with the 2O 
per cent. correction for moisture made in the boxed 
timber) is given as follows: 


changes 


Comparative Strength of Boxed and Unboxed Long 
Leaf Pine. 





Boxed timber. Unboxed 

115 tests. 133 tests 

Specific gravity....... 710 
Per cent. of moisture.......... 2 2 
Tensile strength............... 5.4 16,4209 
Com, strength, endwise........ 6,93 5.661 
Cross-breaking strength........ 11,118 9,333 
Modulus of elasticity..........1,604.000 1,200,000 
Elastic resilience.............. 2.76 1.92 
Com. strength, across grain... . 1,122 855 
Shearing strength............. 626 652 
These results are given with the caution that 


among the unboxed specimens were quite a number 
taken from higher positions in the tree than were 
the boxed pieces, which were mainly obtained from 
points from 7 to 33 ft. above the ground. In a 
special test, however, made of fifteen pieces of nearly 
like position in and diameter of tree, while the nu- 
merical value of the differences was reduced, the 
general tendency showed that while the boxed tim 
ber possessed less tensile and shearing strength, 1t 
was tougher than the unboxed timber, 
greater compressive and cross-breaking strength 
It is stated that the boxed timber is harder to work. 
as the resin has collected in spots and gums th 
tools. 

Tt is especially desirable to extend these experi 
ments to a full and complete verification, with tim 
ber taken from the higher portions of the trees par- 
ticularly, and engineers and lumbermen will re- 
gret to note in the circular quoted the announce’ 
ment that these investigations are now interrupted 
for a lack of funds. A question involving millions 
of dollars annually and the real value as a building 
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material of millions of feet of lumber, is certainly 
a sufficiently practical one to induce Congress to look 
favorably upon the continuance of these experi- 
ments. 


THE COMPARATIVE MERITS OF VARIOUS 
METHODS OF CAR LIGHTING, 
XV. 


{A reference list to the prior articles of this series. with 
the pprvect of each, was given in our issue of March 19, 
p. 270. 


THE COMPARATIVE SAFETY OF OIL LAMPS. 


By tar the most frequent cause of accident with 
oil lamps has been the inferior quality of the oil 
used. It was not until car lighting by oil had been 
some time in use, and had given warning of the 
danger of low proof oil, that such a thing as 300° F. 
fire test oil was on the market. Even now there is 
very little of iton the market. Recent official tests 
in Ohio showed that very little of the oil in use came 
fully up to this standard, and much of it fell far 
below it. Oil of 110’ to 120° F. fire test was used at 
tirst for both house lighting and car lighting, and it 
is still considered fit for household use, and the ac- 
cidents from household use of kerosene then resulted 
and still result chiefly from oils of a still lower proof 
than 110° F., which are not on!y cheaper, but pleas- 
anter to use, except for their danger.* 

After the high proof oil was introduced for car 
lighting it was a long time before lamps well adapt- 
ed to burning it were introduced, and before roads 
appreciated the necessity of testing their oils before 
acceptance. The roads which test oils properly and 
faithfully are still the exception, and as the lighter 
and more dangerous oil is cheaper as well as more 
light giving, not a little of it still creeps into use. 
Only last year there was a serious accident in Ohio 
(but without loss of life) caused by the use of such 
oil. A whole train of cars was burned up, with heavy 
loss. Al cases in which lamps are truthfully stated 
to have “exploded” may be set down with certainty 
as due to the use of low proof oils. Beginning with a 
frightful accident on the Great Western of Canada, 
in which eight persons lost their lives under peculiar 
circumstances detailed in our issue of April 26, 1890, 
we might give quite a list of such accidents due to 
the use of inferior oil, possibly a dozen or mere, as 
on the Savannah, Florida & Western, Jan. 28, 1888, 
where five cars were burned as an effect of the ex- 
plosion ofalamp. It isa suspicious fact, however, 
that many of these alleged explosions of lamps have 
occurred in winter, when stovesare also going. Thus 
in January, 1500,a mail car on the Iron Mountain 
road, standing locked up on a side track, took fire 
and burned up, “‘it is supposed from an oil lamp ex- 
ploding.” The supposition may be true, butif true 
it is less discreditable to the men responsible for 
the car than if the stove had set it on fire. 

The same suspicions attach to some of the in- 
stances where the quality ofthe oil is not open to 
suspicion, as in the much discussed accident on the 
Cincinnati, Hamilton & Dayton, Jan. 17, 1890, in 
which all the passengers in two cars (fortunately 
only five) were killed or burned alive, and most of 
the train burnedup. Mr. C. H. Cory, Supt. of Mo- 
tive Power, says in regard to this accident: 

As regards the fire inthe accommodation train, it was 
not caused by either the engine or the stoves [plain cast 
iron ones.—Ed.}, but was caused by the oil lamps in one of 
the cars being knocked down by the cars telescoping to- 
gether and causing the fire, the stoves in both ends of the 
car that was telescoped having remained bolted to their 
places in upright position, and no fire whatever scattered 
from them. 

If this testimony be accepted as conclusive, this is 
the most notable accident caused by oil lamps 
which we have been able to discover since the rec- 
ord opened with the Canadian accident above noted. 
Few of the fires set by lamps of which we have rec- 
ord have done more than destroy the car. It is 
fortunate fact that the usual effect of a general 
smash-up is to extinguish the lamps. We have 
heard of a few such instances, as one in September, 
1874, where a lamp in a sleeper on the Wabash R. 
R. fell down and set fire to the car, which was 
switched off and entirely consumed. In another 
like case on the same road, however, in October, 
1876, alamp was shaken loose as an effect of a de- 
railment and set a seat on fire, b but it was promptly 


- The regulations for testing ois o on various roads were 
given in our issue of Sept. 26, 1891. 
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extinguished by a brakeman. A good many acci- 
dents of this nature may easily have occurred, of 
which no record exists. It is to be remembered al- 
ways that it is specially difficult to obtain informa- 
tion about minor accidents which do not get into 
the newspapers, espe cially if they occurred some 
time ago; but we also made special efforts. 

Beginning with our issue of April 16, 1890, we car- 
ried for five weeks at the head of our editorial 
page a notice, asking any reader who might know 
of instances where accidents from fire or other- 
wise had been caused by the use of oil lamps for 
car lighting, to inform us as to the date, place and 
circumstances of the disaster. This notice, which 
was reinforced by a number of personal letters to 
and inquiries of persons who might be supposed to 
be well informed, elicited just seven responses, i. ¢., 
seven alleged instances, most of which are listed 
above. All of these, and all of some two dozen other 
alleged lamp accidents which we have found record 
of in print, belonged to one or the other of the fol- 
lowing classes: 

1. Fires set by lamps “exploding” or otherwise 
giving evidence that low proof oils were being used. 

2. Fires set by lamps shaking loose from their fas- 

tenings, because of bad mechanical details which 
(for the most part) are now obsolete. The best car 
lamps on the market, so far as we are advised, can- 
not possibly be shaken loose after they are once in 
place by any force short of one which will tear the 
lamp from the socket. 
* 3. Fires alleged to have been started by car lamps, 
but occurring in winter and in cars heated by stoves 
which had tires in them at the time, so that the cor- 
rectness of the diagnosis is open to suspicion ; and 

4. Accidents of so slight a nature that the attend- 
ant circumstances are not clearly recorded. 

The list of fires set by stoves as an effect of train 
accidents is a long and stillincreasing one. Our 
list of fires similarly set by lamps, and to which 
lamps only could have contributed (i. e., of fires oc- 
curring as an after effect of collisions or derail- 
ments when lamps were lighted and there were no 
stoves in use nor other known cause to start fire) is 
an absolute blank. We have done our best to get 
track of such incidents. We have not discovered a 
single one. If any reader knows of one or can refer 
us to anyone else who does we beg that he will do 
so. If there be any instances they must at least be 
very few and of slight importance. In fact, the 
serious accidents of any kind, which are in any 
manner charged to lamps and have been atrended 
by the loss of more than two or three lives, cannot 
well numbera dozen, all told. Out of all the rail- 
way accidenis which occur and are of sufficient im- 
portance to get into the newspapers, the average of 
the past 20 years shows that about 8 in 1,000 only are 
due to *“‘cars burned whiie running.” We have ex- 
amined the records of such acciderts with some 
care and the vast majority of them occur in winter, 
and are traceable to car stoves or to sparks from 
the engine, or originate in hot boxes or combustible 
freight. The oil lamp fires are an insignificant frac- 
tion, though more likely to be reported in the news- 
papers than the fires from the other causes. 

The records of the Railway Mail Service show 
very accurately all casualties which occurto persons 
or property in nearly 3,000 passenger train cars, 
which on an average are rather more exposed than 
other passenger cars. The record for 1891 (see Eng. 
News, Feb. 13, 1892] stands as follows: 


Cars with postal apartments, in use 
Cars with postal apartments, in reserve 


Total number of cars 

Total. number of railway clerks 

Total casualties to cars (collisions, 112; 

122; other, 85) 

Wrecks followed by fire (1 set by stoves, 2 
9 unstated) 

Cars took fire without wreck (2 set by stove, 1 by 
steam pipes, none by lamps) 

Injuries to mail from oil spilled as one of ‘the conse- 
quences of a train accident. (usually as an effect of 
overturning or severe shock) 

Postal clerks killed, 13; seriously injured, 68; 
slighily injured, 8& (none in consequence of fires 
set by oil) 165 


Kerosene of 110° fire proof, or Meineaiaing i is now 
burned in large quantities in almost every household 
in the United States, city or country. At a guess 
there may be 40,000,000 kerosene oil lamps in use in 
the United States. There are a good many acci- 
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dents therefrom, but, after all, how few propor- 
tionately. Most of those which do occur are trace 
able to the use of very low proof oil, and the few 
which remain are for the most part traceable to the 
formation of dangerous naphtha vapors which canno: 
originate in 300° fire test oil, as there are no naphtha 
constituents left in that oil, though there is a good 
deal left in household kerosene. 

For example, the frightful accident to Secretary 
Tracy's family in the winter of 1890 was due, it was 
thought with some reason, to the explosion of an oi! 
lamp which had been carelessly turned down and 
then left burning through the night. Under thes: 
circumstances the best household kerosene may ge n- 
erate an explosive gas, but not 300° oil. The very faci 
that, though such oil is demanded for cars, 110° oi! 
is considered quite good enough for household use, 
is alone proof that too few accidents result from the 
household use of 110° oil to warrant any higher 
standard, for the difference in wholesale price be 
tween 110° and 300° oil is so little that the retail 
price to families (about 10 cts. per gallon in New 
York) would remain about the same. 

Mr. Edward Atkinson, the well known economist 
and expert in fire risks, President of the Boston 
Manufacturers’ Mutual Insurance Co., which in 
sures over $500,000,000 at very low cost under un 
usual conditions of critical expert inspection and 
control, as most of our readers know, informs us 
that in the 150 or so factories which they insure, po 
fire loss exceeding $1,000 is on record charged to 
kerosene, and that the first fire loss chargeable to 
electric lighting lately occurred and amounted to 
$300. They find the risk of fire from oil lamps to be 
quite aminor one. Yet we may note here better than 
elsewhere that in all these properties where kero- 
sene is used so successfully for lighting, the use of 
gasoline or naphthain any form for lighting pur- 
poses (except in the open air at a distance from 
buildings) is absolutely prohibited (a). 

In both car lighting and house lighting there are 
undoubtedly a great number of small fires or burns 
which never become of public record, yet which, in 
the aggregate, cause far more loss and suffering 
than those which do. We bave been told by well 
informed persons that the losses of the sleeping car 
companies from carpets injured by oil alone amount 
to over $200,000 yearly. We have not been able to 
obtain any official records to that effect. Official 
records are bard to obtain on this subject, but we 
believe it to be true. 

It is also certain that oil reservoirs in the 
vicinity of fires started from other causes will help 
to aggravate and spread them. It can only do 
so as a fuel, however (i. ¢., by locally intensifying 
the fire) not as an explosive or specially quick 
combustible; andit has been plausibly claimed that 
when the victim of an accident is pinned fast, 
close to an incipient fire, the fiercer the fire in his 
vicinity the sooner his sufferings are over, as a rule. 
If he is to have fire brought rapidly to him, which 
otherwise might not reach him atall, it isa different 
matter. ; 

The flames of oil lamps are quite sensitive to 
shock. As a rule which may have rare exceptions 
any blow severe enough to break the metal 
parts of the lamp will also extinguish the flame. 
The oil can hardly be made to take fire loose on.the 
floor, but ignites more easily if spilt on a carpet. 

Kerosene oil has for many years, since 1870 at 
least, been the standard car illuminant in this 
country. At the present time, although other 
methods of lighting are crowding oil out, all but 
atout 4,000 passengers cars at most in a total of 
some 40,000 in the United States and Canada are 
still lighted with it (b). 


(a) The Boston Manufacturers’ Mutual Fire neisense 
Co., bad last year about $93,000,000 of insurance in‘force, 
on which the total losses were a fraction less than $300,000, 
or somewhat less than a third of one percent. These losses 
resulted from 257 separate fires, of which 11 only were 
from kerosene lamps, 11 from jets, and 4 from electric 
lighting. The proportion will be seen to be extremely 
small of fires due to the means of lighting, only about a 
tenth of the total fires being — wear three of these 
modes of lighting together. it would appear 
that the normal proportion a ‘Tneees chargeable to ail 
methods of lighti together is, with this 000,000 of 
property. in the neighborhood of $30.000 per year. We do 
not know what ee of the mills are ‘ightea with 


oil, and what with Fs 

(b) A committee he Smesiets Railway Association 
issued in 1891 a circular anquiry as to lighting 
passenger cars, the respo tonehioht were as follows: 


= aces consider it an essential reqnisite in lighting pas- 
“. "That at sufficient light shall be afforded to enable pas- 
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When we contrast the vast number in service for 
20 years past with the extremely limited list of re- 
corded accidents which are in any way charged upon 
the lamps, and when we consider further that 
nearly all these accidents are traceable to the use of 
improper oil or lamp fixtures, and that nota single 
accident of any moment is on record which has been 
clearly traced to an origin in proper lamps filled 
with proper oil, the reasonable safety of such 
lamps and oil seems to be established, by the rec 
ords of experience alone. ‘“‘A_ priori” reason 
ing, based upon the known properties of the 
liquid and construction of the lamps woul 
lead to the same conclusion, because no reason- 
ably supposable conditions seem to point to a 
probable source of accident, as_ will become evident 
by running over the various methods by which oil 
may give trouble. The most that can be said against 
oil, in our judgment, is that in car lighting as in 
house lighting, while oil is acheap and generally safe 
ituminant, it is also a troublesome one, and a fre- 
quent source of little annoyances, accidents and 
damages, from which most households are glad toes- 
cape by paying considerably more for gas, when they 
have the choice open tothem. Gas is also generally 
held to be the safer, especially where oil has to be 
used in large quantities, as in lighting halls and 
hotels, and this consideration doubtless has its in 
fluence; but that it has no great influence is indi- 
cated by the fact that almost every city household 
also uses oil lamps, for zsthetic reasons only. 

Note: The following miscellaneous extracts from our 
correspondence in regard to the safety of oil hghting will 
be read with interest: 

Mr. Godfrey W. Rhodes, Supt. M. P., Chicago, Burling 
ton & Quincy R. R., writes us: 

A couple of years ago one of our oi) lamps fell on the 
tioor of a car in some unaccountable way. The car took 
fire and was completely burned before ii could be put out. 
Persons were in the car at the time, but of course got out, 
ana the fire was confined to the one car. The lamp was 
sup’ to have 300° oil in it [The C., B. & Q. is one of the 
roads which carefully tests its oil.-Ed.] and was o! first class 
make. It was located in the wash room at the heater end 
of the car. The end of this room had been partitioned off 
without providing for any ventilation through the clear 
story. The result was that the top of the car got to be a 
little furn.+ce, and our conclusion was what it heated the 
oil to such an extent that it finally took fire. since then 
we have always provided for top ventilation through in 
partitions where lamps are located, and I think the danger 
from this kind of accident is entirely removed. 

Mr. W. H. Thomas, Supt. M. P., East Tennessee, Vir 
ginia & Georgia Ry. system writes: 

Referring to yours of Jan. 30, 1892, in regard to Puliman 
car burned on this road Jan. 26, at Plainville, Ga., the oil 
issued to coaches and sleepers was tested and found to be 
of first quality. My theory of the cause of the fire was 
that the porter, after lighting the lamp inthe drawing 
room, left it turned up too high and went out, closing tie 
door after him. The flame from the lamp set fire to the 
soot and head lining, burning the lamp from its fastening 
and allowing it to fall to the floor, setting fire to tue state 
room furniture and fixtures, The heat becoming very in- 
tense, caused the glassin the door to break, when the 
flames rushed through the main body of car and destroyed 
it. The smoke from the lamp esca through the ve sti 
lators in the upper deck of car, and the stateroom, being 
tightly closed with curtains drawn down, prevented the 

er from noticing the condition of the lamp. 

Mr. J. H. McConnell, Supt. M. P. of the Union Pacific 
System, writes us: 

_ We have no record on this road of any accidents result 
ing from the use of mineral sperm oil, except the disad- 
vantage of the lamps leaking at times and dripping on 
the carpet in the car. 

General Manager Ainslie, of the Wisconsin Central 
system, writes us: 


I have never known of an accident which could be 
traced to the use of oil of 300° proof. 


Mr, Jas. E. White, Gen. Supt. Railway Mail Service, 
Post Office Department, writes us: 


Replying to your inquiry as to whether reports ate 
made to this office of instances where oil is spilled on 
mails or on the car, I to say that we have now in use 
four different kinds of lights, namely, the Pintsch, the 
Frost, electric and oil, the ol being used very largely now 


sengers to read without difficulty in any seat of the car? 
[Yes, 63: no, 26; unclassified, 12.] 

2. That the light shall be obtained at a reasonable cost ! 
[Yes, 99; no, 2; unclassified, 4.] 

3. That each car shall have an independent source of 
ilumination; that is, that it shall not be necessary to 
take the car to any given station to receive iis supply 


from a special plant? [Yes, 68; no, 12 (but representing 
31¢ of the cars responding); unclassified, 16.] 

4. That the light shall be easily managed, cleansed and 
regulated by the trainmen, and that it shall not be 
‘ee oo angerous in ordinary use or in unskilled 

8s? (Yes, 90; unclassified, 3.] 

How many nger cars have you in service lighted 
by mineral oil? (93 roads report 15,861 cars.] 

How many passenger cars have you in service lighted 
otherwise than by mineral oil? [49 roads report 3,.63 


cars.) 

If you have tried any system other than oil hasit pro- 
— satisfactory resuits? [Yes, 31; no, 7; unclaasi- 
Is there any reason which can be adduced, as the result 
of your rience, to ee ee greater danger from the 
use of well constructed oil lamps, using mineral oil of 300° 
fire test, than from other methods of lighting now in use 
by you? Yes, 6; no, 57; unclassified, 35 


in what is known as the Acme lamp. manufactured by 
Adams & Westlake, Chicago, lll. This lamp we find not 
only gives an excellent light in the car, but is so arranged 
that the liability of oil overflowing is almost entirely 
overcome, and I doubt very much whether any consider- 
able quantity of oil is spilled on the car floor or on the 
mail except when accidents occur. 

It is poasible and probable that in filling lamrs a smal! 
quantity of oil is occasionally spilled upon the floor, but 


‘ my experience with the Acme lamp and with the :amp 


manufactured at Cincinnati called the Post lamp. is that 
very little, if any, oil is spil'ed either on the mails or on 
floor of the cars, and for this reason we have never con 

sidered it necessary to require report to be made of the 
fact tothe Division Superintendents and by them to this 
office. 





Correction.—The Safety Car Heating & Lighting Co. 
send us the following correction of a statement in the 
article published last week, discussing the comparative 
safety of their (Pintsch) system of car lighting: 

{ wish to call your attention to a very serious error in 
Chapter XV., “Comparative Merits of Various Systems 
of Car Liehting” in your issue of March 26, page 306, third 
column, lines 57 to 60. The following statement is there 
made: “In one case last fall, at the Grand Central Sta 
tion in New York, a man was burned and a car set on fire 
and destroyed by escape of gas, due either to rupture of a 
hose or carelessness in coupling.’ 

The facts are the escape of gas was due to a leaky hose 
and that the gas was ignited by proximity of a torch. One 
hand of the car filler was blistered and on one side of the 
car two outside panels of the wood work were scorched 
The entire damage te the car “vas less than $27. Your 
statement that the car was “destroyed” isentirely wrong. 
and is very damaging to our system of lighting. Know 
ing that your intentions are to be perfectly fair in your 
articles on car lighting, | must ask you to make a correc- 
tion of the above named statement. 

We cannot now explain how this error arose, but as ad- 
vance proofs of this, as of all the other articles of this 
series, were sent out for correction to all supposed to be 
concerned or well informed, we feel that we did all we 
could to insure correctness. 


A LIGHT AIR PUMP FOR DIVERS 
A new single-cylinder, double-acting air-pump, for 
use in diving operations has been put on the mar 
A. J. Morse & Son, of Boston. It is made t« 
meet a demand for alight pump, that can be easily 
tid cheaply transported to points where the heavier 
the 


ket by 


pump is net aetaally required by conditions 





Air Pump for Divers 


lt only weighs 100 Ths., and the case measures 
24 by 12 by 14 ins. It will supply all the air 
necessary for examinations in 50 ft. of water or 
The price is $125, as compared with $400 
for the heavier three-cylinder pump. 


less. 


A NEW GERMAN PAINT. 

The new German paint “Schuppenpanzerfarbe,”’ 
tests of which were described in our issue of Jan. 
30, 1892, has for the last 21-2 years been used 
by a number of German establishments to protect 
iron work of all descriptions, even the interior of 
steam boilers, against rust. 

During this term, according to the “Centralblatt 
der Bauverwaltung,” no rusting of any kind has 
been perceived nor appears probable within a reas- 
onable time, on the iron thus protected, as no cracks 
or sealing-off has been observed on the painted sur- 
faces, even under the most unfavorable conditions. 

This remarkable property of the paint is thus ex- 
plained: 1ts constituents are shown under the mag- 
nifying glass as minute scales of about 1-90 in. width 
and 1-500 in. thickness, to which the ozonized var- 





nish used with the paint tightly adheres, so that 
the atmosphere can only very slowly absorb its vola 
tile oil through the interstices between the 
scales. We presume that the peculiar Germau name 


single 


given to this paint hints at the way in which these 


tiny scales are spread on a given surface. The 
paint is said to be entirely non-poisonous. A coat 
of paint, exposed to a heat of 248 degrees Fahr.. 


will remain perfectly intact. 
“Schuppenpanzerfarbe” 
21-2 times, even 


It is claimed that the 
will outlast 
under the 
We do not vet 


any other paiut 


most adverse circum- 


stances, know its precise coustitu 


ents. Further information can be obtained of th 
manufacturers, Dr. Graf & Co... Brandenburg 
Strasse, No. 23, Berlin. 


THE HINSON AUTOMATIC 
GEAR VOR M. © 


In our issue of Jan. 2, 


UNLOCKING 
B. COUPLERS. 

IS82, we described and il 

lustrated a stop for M. ¢. B 


safety drawbars 


ATT 


‘ 


& 
oS a 
Unioc king 


Gear for Car Couple 


applied te the Janney coupler, intended to pre 


vent the drawbar from pulling through the carrier * 
iron and falling on the tracks in case of breakage ot 
the tail holt. The importance of this subject is m 
dicated by the fact that it was discussed at a meet 
ing of General Keb 
ruary. 


Managers held in Chicago in 


As another means of preventing accidents from 
this cause, the Hinson Car Coupler Co., 
have brought out the 
companying drawing. It 
tachment to the locking pin whereby in case 


of Chicago, 
the a 
an at 
the tail 
bolt is broken and the drawbar is pulled part way 
through the carrier iron, a 
hangs slack, is drawn taut and pushes up the lock 
ing pin, allewing the knuckle to open. 


device illustrated in 


consists merely of 


ehain which ordinarily 
Phe draw 

ing illustrates the attachment as applied to the latest 
form of coupler with top-unlocking gear made by the 
Hinson Co. It is applied to the bottom lock by at 

taching The chain directly to the locking pin. At 
the rear the chain is secured to the side sills, exten: 
ing in a loop from one side-sill through the eye of the 
unlocking attachment and thence to the opposite side 
sill. 


NORTHERN PACIPIC R. R. VIADUCT. 
ITE, IDAHO. 

We are indebted to Mr. Alfred Lovell, superin 
tendent in charge of work for A. M. MeMullen & 
(o.. who have the contract for building the founda 
tions of the viaduct for the Northern Pacific R. R 
at Granite, Idaho, for the following details of the 
work. The viaduct crosses a deep ravine and a 
small lake, and will be 1,200 ft. long and 110 ft 
above the water. It will be of 
ported by 52 granite pedestals and two abutments 
Kight of these pedestals come in the lake, and each 
is supported on a cluster of 36 piles. These piles 
vary from 30 ft. to 75 ft. in length. The coffer dam 
for each pedestal is made of two rows of 4x12-in 
matched, sheet piling, for 
filling. Some of this sheet piling is required to he 
38 ft. long to reach hard bottom. The bearing piles 
are to be cut off from 8 ft. to 15 ft. below water 
level, and excavation is to be carried 45 ft. lowes 
Riprap and crushed stone is to be rammed into the 
mud below this level, and, upon this will be placed 
6 ft. of concrete, rising 1.5 ft. above the tops of the 
piles. Upon this concrete the masonry will be laid 
A suspended wire cable and traveler is being used 
to convey all material from the track on the bluff 
at one end of the bridge into the gulch along the line 
of the viaduct. The main cable is of steel, 1 in.‘fn 
diameter, and has a span of 1,300 ft., with a sag of 
75 ft. The hoisting cable is of steel 5-S-in in di- 
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ameter, and the overhaul of the traveler is 1-2-in. 
in diameter. The traveler was furnished by the 
Scoville Manufacturing Co., of Chicago. 


CONSTRUCTION NEWS. 
RAILWAYS. 
East of Chicago.—Existing Roads. 

LEHIGH VALLEY.—A press dispatch says: ‘‘ The 
work of the Lehigh Valley in building its line from 
Roselle to Jersey ~~ over Newark Bay will probably 
soon be abandoned. Since the Reading combination, to 
which the New Jersey Central and Leligh Valley were 
parties, the latter has decided to abandon using the 
tracks of the Pennsylvania from Newark, and will run 
over the tracks of the New York branch of the Jersey 
Ceutral. A “Y” is being rapidly constructed from the 
Lehigh’s present branch on the Meadows near Waverly 
io connect with the Newark branch of the Central at 
Lrills, two miles east of Newark. Even the new road 
of the Lehigh Valley is completed from Roselle to 
Newark Bay, and the bridge across the bay is well 
under way. The freight traffic of the Lehigh will be 
run over the main line from Roselle to Jersey City.” 

PITTSBURG & LAKE ERIB.—Tracklaying has been 
begun on the branch from near Pittsburg, Va., up the 
Monongahela River, 5 miles. 

CLEVELAND BELT & TERMINAL.—It is stated that 
work will be resumed on the partly graded roadbed of 
this 7-mile line at Cleveland, O., as soon as the weather 
permits. 


TOLEDO, ANN ARBOR & NORTH MICHIGAN.— 
It is stated that work will begin double-tracking the 
line between Toledo, O., and Alexis about May 1. 

COOPERSTOWN & CHARLOTTE VALLEY.—At a 
recent meeting of stockholders it was decided to issue 
bonds to provide for the extension from West Daven- 
port to Davenport Center, N. Y., 3 miles. 
pected that work will begin soon. 

PITTSBURG, AKRON & WESTERN.—It is stated 
that work on the Akron & Eastern R. K., from Akron, 
O., to Mogadore, O., 7 miles, will begin by April 15. 
Contracts will be let atonce. 


It is ex- 


Projects and Surveys 


PLYMOUTH COUNTY.—A bill has been introduced 
into the Massachusetts Legislature to incorporate this 
company to build a railway from East Weymouth to 
Hingham, Mass. 

MERIDEN, WATERBURY & CONNECTICUT RIV- 
ER.—The completion of a railway from Boston to 
New York to parallel the New York, New Haven & 
Hartford R. R., is again being talked of. The new 
scheme is said to be fathered by the New York & New 
England R. R. Co., and it is stated that engineers are 
now getting ready to make the surveys. 

MIDDLESEX VALLEY.—The $50,000 necessary to 
secure the construction of this railway from Naples 
to Stanley, N. Y., 22 miles, has been secured. 


DAVENPORT & MIDDLEBURGH.—A railway com- 
pany by this name will probably soon be chartered 
in New York. 


Southern.—Existing Roads. 


CHATTANOOGA & CHICAMAUGA NATIONAL 
PARK.—The contract for building this road is re- 
ported let to John T. Salter and 8. E. Seymour, of 
45 Broadway, New York City. 

MEMPHIS & PENSACOLA.—This company has been 
reorganized and it is stated that 65 miles of its railway 
from Memphis, Tenn., south, will be under contract 
by May 1. 
Engr. 

ATLANTIC COAST LINE.—A local paper states that 
a branch will be built from Grifton, N. C. northwest 
to Snow Hill, N. C., and southeast to New Berne, N. C. 
The total length of the line will be about 50 miles. 

GEORGIA, CAROLINA & NORTHERN.—This road 
has been completed to a point within the city limits 
of Atlanta, Ga., and it is expected to have it in regular 
operation to that place in a short time. 


FLORIDA, GEORGIA & WESTERN.—Material is be- 
ing shipped and work will soon be resumed on this 
Florida railway. Eleven miles of the line from Tal- 
lahassee to Lake Como, Fla., were completed and 31 
miles from Lake Como to the Ancilla River were partly 
graded, Ch. Eugr., F. P. Damon, Tallahassee, Fla. 

FARMVILLE & POWHATAN.—Surveys are in prog- 
ress for a branch from Swift Creek to Manchester, 
Chesterfield Co., Va. 

SAVANNAH, AMERICUS & MONTGOMERY.—Sur- 
veys are reported in progress for the proposed exten- 
sion from Lyons to Savannah, Ga. 

HULINGS LUMBER CO.—it is stated that this com- 
pany, operating a narrow gage railway from Hulings, 
W. Va., will extend the line and change it to standard 
gage, 

NORFOLK & WESTERN.—The contract to build 
1 3-4 miles of the Roanoke Belt R. R. has been let to 
Henry Davin, of Roanoke, Va. It is reported that a 
branch will be built to Radford Furnace, Va. 


LYNCHBURG BELT.—The contract for building 1 1-2 
miles of this line, connecting the Norfolk & Western 
and the Lynchburg & Durham railways at Lynchburg. 
Va., has been let to R. J. MeGrann. 

CARKABELLE, TALLAHASSEE & GEORGIA,.—The 
eontract for building the 20-mile section of this rail- 
way, from Carrabelle to aoe: Fia., has been let 
to J. H. Davidson & Co.. of Thomasville, Ga., the 
work to be completed by May 1. From Sopehappy the 
line will run to Tallahassee, and thence to Thomas- 
ville, Ga., and it is expected to have it completed to 
ae by Oct. 1. Ch. Engr., John M. Cook, Tal- 
lahassee, Fla. 


Henry McLaughlin, Memphis, Tenn., Ch. 


Projects and Surveys. 


BRUNSWICK, WESTERN & SOUTHERN.—This 
company, which proposes to build a railway from Wil- 
mingten to Southport, N. C., 25 miles. is advertising 
for crossties. Pres., Geo. L. Dunlap, Chicago, Il. 

GENEVA, FLORIDA & PENSACOLA.—Chartered fn 
Alabama to build a railway from Geneva, Ala., to 
Pensacola, Fla. Among the incorporatore are W. C, 
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McLaughlin and J. S. Collins, of Geneva, Ala., and C. 
P. Rencher, of Birmingham, Ala. 

NEWTON & CANAAN.—Chartered in West Virginia 
to build a railway from Newton, W. Va., to the head- 
quarters of the Little Kanawha itiver. Among the 
incorporators are A. H. Winchester, J. E. Craddock, 
W. H. Craddock and others. The offices of the com- 
pany will be at Buckhannon, W. Va. 


OCALA, ALTOONA, DE LAND & NEW SMYRNA.— 
The organization of this company is being completed, 
and it is stated that surveys will begin soon. The 
line is projected to run from Ocala, via Altoona and 
De Land, to New Smyrna, Fla. F. J. Hinson, Astor, 
Fla., is interested. 

NCRFOLK, WILMINGTON & CHARLESTON.—At a 
meeting of the stockholders held on March 26, the fol- 
lowing officers were elected: Pres., A. A. Gaddis, Phila- 
delphia, Pa.; V.-P., H. E. Young, Charleston, 8S. C., and 
Secy. and Treas.. K. P. Tupper, Charleston, 8. C. 

ST. JOHN’S RIVER & GULF.—Organized in Florida 
to build a railway from Albion, Levy Co., Fla., to 
Green Cove Springs, Clay Co., Fla., with a branch to 
Jacksonville, Fla., a total distance of 100 miles. Among 
the incorporators are F. E. Richards, Portland, Me.; S. 
P. Sharples, Boston, Mass.; Geo. B. Griffin, Windsor, 
Fla., and others. 

LOCKHART SHOALS.—C. D. Farrer, Union, 8S. C., 
Pres., writes us that this road ig projected to run from 
Jonesville, 8S. C., via Kilton, to Lockhart Shoals, S. C., 
about 16 miles, and that surveys began April 1. The 
route is through a level country, and the road is being 
built to develop local traffic and to secure the con- 
struction of cotton mills. Ch. Engr., Glenn D. Peake, 
Union, 8. C. . 

COLUMBUS, TUSCALOOSA & ATLANTIC.—C. E. 
Rodengerg, Columbus, Miss., Pres., writes us that this 
road is projected to run from Columbus, Miss., to Pick- 
insville, Ala., 20 miles. The surveys have been made 
and the right of way all obtained. The principal busi- 
ness will be in coal, corn and cotton. The company 
will do its own work. It is expected to begin track- 
laying in May or June, and to have the road opened 
for traffic by Sept. 1, 1892. The track will be 3-ft. 
gage. The ome desires to issue bonds for rails and 
rolling stock. C. W. Mills, Columbus, Miss., Ch. Engr. 


Northwest.—Existing Roads. 


DULUTIT AND IRON RANGE.—The engineers are 
now preparing estimate; for the construction of the 
branch to the Mesabi iron range, surveys for which 
have been ceowpleted some time. The branch as 
surveyed will be 20 mites long, and will run from a 
point on the main line about 4 miles south of Mesabi 
Station to the Canton mine. 


Projects and Surveys. 


SIOUX CITY, CHICAGO & BALTIMORE.—A charter 
for this company has been filed in Iowa by directors 
of the Sioux City Terminal R. R. It is proposed to 
build a road from Sioux City to the Mississippi River, 
between Savannah and Muscatine; also southeast from 
Sioux City to the Mississippi River, between Keokuk 
and Lyons; from Sioux City te the southern boundary 
of Iowa, between Fremont and Van Buren counties, 


and also northeast to a point between Howard and 
Osceola counties. 


CHICAGO & ASSINIBOIA.—This company, whose 
incorporation was noted in our last issue, has been or- 
ganized to purchase and build railways, and operate 
coal mines. The principal place of business is Clinton, 
Ia., and the incorporators are Chas. EB. Bartly, Nath. 
Otis, L. W. Murphy, Byron E. Vantuken and W. E. 
Williams. 

_ JUBUQUE, KANSAS CITY & SOUTHWESTERN.— 
The survey for this proposed railway from Dubuque 
to Maquoketa, Ia., has been completed, and estimates 


are now being prepared. N. B. Evarts, Webster City, 
Ia., is Chief Engineer. 


Southwest.—Existing Roads. 


AUSTIN & NORTHWESTERN.—Six miles of track 


has been laid on the extension from Fairland to 
Liano, Tex., 19 miles. 


Projects and Surveys. 
DARDANELLE & MT. NEBO.—This company 
whose incorporation was noted in our last issue, pro- 
poses to build a railway and incline from Dardanelle, 


Ark., to the summit of Mt. Nebo, 6 miles long. The in- 
cline will be 3,400 ft. long. 
Rocky Mt. and Pacific.—Existing Roads. 

EVERETT & MONTE CHRISTO.—The contract 
for the construction of this railway has been let to 
Henry & Balch. The sub-contracts will be let in the 
course of two or three weeks, when the final location 
is completed and the wagon road has been made along 
the right of way. There will be some heavy work along 
the canyon of the Stillaguamish River. The walls of 
the canyon are formed by precipitous ridges running 
down to the river, with small tributary streams be- 
tween them. The road will have to run by tunnels 
through these rocky ridges and cross the intervening 
gzulches by bridges. The longest tunnel will be 900 ft. 

NORTHERN PACIFIC.—Additional forces are being 
put to work on the Chehalis-South Bend line, with the 
intention of having it completed to South Bend, Wash.. 
by June 15. The line from Chehalis to South Bend 
is 56.5 miles long and twenty miles were completed last 
year. 

COLORADO MIDLAND.—The construction of the 
branch from Florissant, Colo., to the Cripple Creek 
mines is said to be assured. The line will ss 19 miles 
long and the maximum grade is 2 per cent. The con- 
tract for the construction of the Carbondale Elk Mt. 
& Crystal R. R. from Carbondale, Colo., to Robinson 
Lake, Colo., 35 miles, has been let to Orman & Crook, 
and work will begin at once. 


Projects and Surveys. 


SALT LAKE, SEATTLE & BOISE.—C. S. Wilkins, of 
Salt Lake City, Ch. Engr., is reported as saying that 
about 55 per cent. of the capital stock of this company 
had been taken and that the construction of the road 
was practically assured. 


Fereign. 
MEXICO.—A concession has been granted to Delafino 


Sanchez to build a railway from Izuca de Matamoras 
to Acapulco. ‘Work must be commenced as soon 
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os the plans are approved, and the line completed by 


MONTEREY & MEXICAN GULF.—It is stated that 
the bonds of this com have been marketed and 
that active work will soon begin on the extension from 
Venedito west. 

ELECTRIC RAILWAYS. 

BROOKLYN, N. Y.—The Brooklyn City & Newtown 
Ry. Co. has received permission from the Railroad 
Commissioners to adopt the single trolley wire system 
on the Franklin Ave. line. There is to be a longi 
tudinal guard wire over the trolley wire, and the eas. 
are to be ceepess with guards reaching to within 2 ins. 
of the ground. 

INDIANAPOLIS, IND.—The Broad oe Rapid 
Transit Co. has awarded a contract to W. P. Steven- 
son, of Philadelphia, for the construction of an_over- 
head wire electric line, with power-house, electric 
plant, 12 motor cars and 12 trail cars. 

STERLING, ILL.—The Sterling Public Works Co. 
~ poses to build an electric railway. Wm. J. Watson, 

. G. Monahan and W. M. Dillon are the directors. 


WEST SUPERIOR, WIS.—An ordinance for an elec- 
tric railway has been granted, requiring five miles to 
be built within a year. The ordinance provides for the 
payment to the city of a proportion of the earnings. 

HORSE RAILWAYS. 

LONG ISLAND CITY, N. Y.—The Steinway Railway 
Co. has been incorporated by Geo. A. Steinway, of 
Great Neck, A. H. Burkard and Henry A. Cassebeer, 
Jr., of Long Island City. Capital stock, $2,500,000. 

BUFFALO, N. Y.—Proposals for street railway fran- 
chises will be received, from incorporated companies 
only, by the City Controller, April 14. 

NORFOLK, VA.—The People’s Street Railway Co. 
has been organized. Pres., W. A. Young, Secy., L. D. 
Smith. 

SAN FRANCISCO, CAL.—The City Traction Railway 
Co. has been eae by C. A. Spreckles, B. J. Huf- 
facker and P. L. Wooster, with a capital stock of 


, 


HIGHWAYS. 


NEW YORK.—The Highway Commissioners of Flat- 
bush have presented a bill to increase the annual ap- 
propriation ‘or highway purposes from $4,500 to $10,000. 
The Court of Appeals has affirmed the legality of the 
resolution passed by the Board of Supervisors of 
Queens Co. for bonding the town of Jamaica for $400,- 
000 for macadamizing the principal roads. 


PENNSYLVANIA.—At a meeting of Upper Providence 
taxpayers, held at Black Rock recently, it was decided 
to order an election of the township on the issue of 
$50,000 in bonds for building permanent stone roads. 

GEORGIA.—Spalding Co. has voted to issua $10,000 


in bonds to maintain the chain gang system on the pub- 
lic roads. 


BRIDGES, TUNNELS AND CANALS. 


YORK BEACH, ME.—Proposals will soon be received 
for constructing a timber highway —— 500 ft. long, 
over Cape Neddick River, York Beach, Me. H, E. 
Evans, York Village, Me., is Chairman of Committee, 
and C. C. Vermeule, 71 Broadway, New York city, 
Engineer. 

MIDDLESEX CO., N. J.—This county will issue $100,- 
000 of bonds to provide for building new bridges. 


FRANKLIN CO., O.—Bids will be received until April 
9 for constructing a 140-ft., through, Pratt truss — 
with inclined end posts. The height of truss will be 24 
ft., c. to c. of pins; 28 ft. roadway, and two 6-ft. side- 
walks. Henry J. Caren, County Auditor. 

ALLENTOWN, PA.—The following are the bids re- 
ceived for the bridge across the Lehigh River at Lower 
Catasauqua, consisting of one 165-ft. and one 140-ft. 
spans, with 25 ft. roadway, and one 5-ft. sidewalk, to- 
gether with the necessary masonry and fills: Berlin 
ing | Co. of East Berlin, Conn., plan A, $10,950; 

lan B, women Massillon Bridge Co., of Massillon, O., 
t9 365. ariety Iron Works, of Cleveland, 0., $13,250; 
Pottsville Bridge Co., of Pottsville, $14.880; E. A. Per- 
kins & Co., of Horseheads, N. Y., $12,500; Peun Bridge 
Co., of Beaver Falls, Pa., $16,300; 1. Colby & Co., of 
Owego, N. Y., plan A, $11,300; plan B, $10,500; Pitts- 
burg Bridge Co., of Pittsburg, $11,525; Buffalo Bridge 
and Iron Works, of Buffalo, N. Y., $14,775; Dean & 
Westbrook, plan A, $13,736; plan _B, $19,300; plan C, 
$19,500; rought Iron — Co., of Canton, O., 
$12,790; Groton Bridge Co., of Groton, N. Y., plan A, 
$11,595; plan B, $12, ; Allentown Rolling Mills, $16,- 
500. The contract was awarded to the Groton Bridge 
& Mfg. Co. ou their plan “A,’’ work upon which 
will be commenced at once. 


ROCHESTER, N. Y.—The sony iy | bids were re- 
ceived by the Executive Board for the Bast Main Street 
Bridge over the N. Y. ©. & H. R. R. R. tracks, bridge 
consisting of one span 115 ft., with five trusses sup- 
vorting two 25-ft. roadways and two 18-ft. sidewalks; 

rlia Bridge Co., $46,810.50; King Iron Bridge & 
Mfg. Co., $45,560; BE. Colby & Co., $48,200; Pittsburg 
Bridge Co., $46,330; Croton Bridge & Mfg. Co. 
$42,750; Rochester Bridge Co., $41,960.50. Contract 
was awarded the Rochester Bridge Co. 


WATER-WORKS. 
New England. 

CAPE ELIZABETH, ME.—A petition is being cireu- 
lated asking the town authorities to secure an offer 
for a franchise and report at a meeting to be held 
by April. 16 


ANTRIM, N. H.—A vote on works was to be taken 
by the fire precinct, March 29. 

BOSCAWEN AND PENACOOK, N. H.—Address John 
C. Pearson, Boscawen, regarding proposed works for 
the Boscawen and Penacook fire precinct. 

GROVETON, N. H.—On April 5 a committee on pro- 
posed water-works will report to an adjourned town 
meeting. ’ 

LANCASTER, N. H.—It is said that the Lancaster 
Water Co. wishes to let a contract for ditching and 
pipe laying, 12 to 4-in. pipe, work to be started by May 
and finished by September. 

BROCKTON, MASS.—The sum of $20,000 has been 
appropriated for mains and hydrants. 

PORTSMOUTH, N. H.—Bid# are wanted by the 
Water Commissioners until April 9 for the construction 
of a brick pumping station and chimney. 











April 2, 1892. 





ENGINEERING NEWS. 


339 


a 


BROOKLINE, MASS.—A _ 1,000,000-gallon covered 
reservoir on Fisher Hill, the enlargement of the low 
service pumping station, a high duty pumping engine 
and a in. force main have m recommended by a 
special committee in the order named. 

HANOVER, MASS.—A supply is pro , either by 
connecting with the ‘Abington and Reckrend system at 

$96,000 or from artesian wells at a cost of 
$117,000, The matter will be discussed at a town meet- 
ing, April 2. 

MARLBOROUGH, MASS.—An additional supply is 
under consideration, and the matter is before the legis- 
lature. a 

MEDWAY, MASS.—The town has petitioned for the 
incorporation of the Medway Water Co. Address W. 
L. Palmer, or E. C. Wilson. 

ORANGE, MASS.—The town has voted, 451 to 17, 
to accept the act enabling the building of works es- 
timated to cost $100,000. 

STOUGHTON, MASS.—The citizens have voted, 
to 176, to instruct the Selectmen to petition for 
praisers to fix the price to be paid by the town 
the works of the company. 


WORCESTER, MASS.—The Council has, or will prob- 
ably authorize the issuance of $150,000 of 4 per cent. 
bonds, of which $100,000 will be used to raise the Hol- 
den reservoir dam 10 ft., and $40,000 to pay for new 
construction. 

PAWTUCKET, R. L—The raising of the 
reservoir dam some 10 ft. is talked of. 


Middle. 

GLOVERSVILLE, N. Y.—Bids for a 31-2 miles ex 
tension to take in Beach, Dixon and Jackson Creeks, 
will be received by the Commissioners until April 20. 
It is seid that a reservoir will be bnilt on each creek, 
and that the water will be ready for use this sum- 
mer. 

ILION, N. Y.—The contract for the new works has 
been awarded to J. J. Rumsey, Fostoria,’ O., for $76,- 
852, of which $43,608 is for the piping system, and 
$33,243 for the remainder of the works. There will be u 
15,000,000-gallon reservoir, a 300,000-gallon filter bed 
about 12 miles of mains in the village, and 104 hy- 
drants. The source of supply is about 21-2 miles 
distant. 

JAMESTOWN, N. Y.—City works at an estimated cost 
of $125,000 are under consideration. The present works 
are owned by a company. 

KINGSTON,N. Y.—There is talk of the purchase of the 
company’s works by the city. 

LILLY DALE, N. Y.—It is reported that the construc- 
tion of works will soon be started. 

MEDINA, N. Y.—It is reported that a satisfactory sup- 
ply has been found. Test wells have been sunk. 

MOUNT UPTON, N. Y.—Works are being built by 
Brooks & Jewell to supply spring water. 

NEW UTRECHT, N. Y.—An effort is being made to 
secure water throughoyt the town. A contract may pos- 
sibly be made with the Kings County Water Supply Co. 

NEW YORK, N. Y.—The Board of Estimate has 
authorized the issuance of $1,250,000 of bonds for the 
construction of the Macomb’s Dam bridge, the contract 
for which was recently awarded; also, $250,000 of 
bonds for improving the Croton service. Plans and 
specifications are to be made for a new high service 
station near Washington Bridge. 

NORWOOD, N. Y.—Works are under construction. 

PEEKSKILL, N. Y.—The yple have voted to peti- 
tion the Legislature for authority to issue $40,000 of 
bonds for new pumps and improvements. 

PLAINFIELD, N. J.—The Union Water Co. has sent 
communications to the Township committees of West- 
field, Cranford and Roselle; in relation to supplying 
those towns with water from the works of the Plain- 
field Water Supply Co. The latter company has al- 
ready laid in a 12-in. main from its plant at Netherwood 
to supply Fanwood and proposes to extend its mains 
along the county road to Elizabeth. 

WOODSTOWN, N. J.—Surveys are being mad for 
works soon to be built here. 

CANONSBURG, PA.—Petitions for and against works 
are being circulated. 


DUNCANNON, PA.—The Council is considering works. 
HALLSTEAD, PA.—W. F. Hallstead, Martin Ma- 
loney, Geo. B. Jermyn and G. M. Halistead, of Scran- 
ton, and Jas. T. DuBoise, of Halistead, propose to in- 
ave as the Halistead & Great Bend Water-Works 


LEBANON, PA.—Steps will be taken to complete 
dam No. 3, the contractor having failed to do the work 
satisfactorily, according to the city officials’ statements. 
Secy. Comrs., B. M. Strouse. 

NICHOLSON, PA.—Application has been made for the 
incorporation of the Nicholson Water Co. 


HANNOVER, PA.—W. W. Taylor, Philadelphia, has 
been investigating the proposed supply. 

NEW MILFORD, PA.—The organization of a com- 
pany seems to be progressing. Address U. P. Gillett. 

RUTLEDGE, PA.—The borough has voted in favor 
of water. 

BOONSBOROUGH, MD.—The Boonsborough Water 
Co. has been incorporated by Samuel Young, Boons- 
borough, D. W. Foltz, Geo. W. Gilbert and others. The 
proposed supply will be from a spring about one mile 
distant by gravity. 

Southern. 


BERKLEY, VA.—Subscriptions to the stock of a light 
and water company are being secured. 

GRAFTON, W. VA.—The project to build works has 
been voted down at a city clection. 


ROCK HILL, 8. C.—Negotiations for a franchise are 
ean =e between the town and Ferris & Richards, 
New Yo 


OXFORD, ALA.—It is said that a contract for works 
will soon be let. 
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storage 


MONROE, LA.—May 21, the people will vote on levy- 
ing a five-mill 
sewerage, 

HOPKINSVILLE, KY.—J. A. Jones, of the Michigan 
Pipe Co., Bay City, is investigating the feasibility of 

sewerage systems, 


tax for water-works, eleetric lights and 


constructing water-works and 








‘ works has passed the legislature. 


STANFORD, CONN.—A franchise will probably be 
—_— to B. J. C. Howe, of the Indianapolis Pump & 

gine Co., 

North Central. 

BEDFORD, 0O.—Application will be made by the 
village for authority to issue $15,000 of bonds for woras. 

CINCINNATI, O.—The bill providing for $6,000,000 
A favorable popular 
vote is required before the works can be built. 

CLEVELAND, O.—Bids are wanted until April 20 for 
over 500 36 to 3-in. gates, 300 of which are 4-in., 150 
6-in., 11 36-in. R. R. Herrick, Director Public Works. 

ELYRIA, O.—The agitation for works continues. 

NAPOLEON, O.—The Council will consider the build- 
ing of works. 

WARREN, O.—A_ special Council Committee has 
recommended that the ew be required to put in 
“settling basins or reservoirs and filters of suflicient 
capacity to free the water from all impurities.’ 

CANNELTON, IND.—The Cannelton Water Co. bas 
been incorporated; capital stock, $50,000. 


GARRETT, IND.—Works estimated to cost $17,000 
are under consideration. 
TERRE HAUTE, IND.—It is reported that about 


$20,000 will be expended for replacing old pipe with 
larger sizes. 

NORTHVILLE, MICH.—The Lansing Engine & Iron 
Works has received the contract for works at $24,104. 

BELLEVILLE, ILL.—The Columbian Investment and 
Improvement Co., of Tapeka, Kan., Simon Greenshaw, 
Pres., has applied for a franchise. The proposed supply 
is from the Okaw or Mississippi Rivers. 

CICERO, ILL.—The Council is reported as having 
granted a 30-year franchise to the Berwyn Construction 
Co., of Chicago, for works in that part of the town 
south of 12th St. Artesian wells will be sunk and a 
water tower erected. The hydrant rental will be $30 
each per annum. 

CHICAGO, ILL.—Bids for a 12,000,00-gallon pumping 
engine will be received on April 14. For further details 
see our proposal columns. 

WESTERN SPRINGS, ILL.—Bids 
works will be received until April 14. 
tails see our advertising columns. 

NEW RICHMOND, WIS.—Bonds for works are pro- 
posed to the amount of $12,000. 

Northwestern. 

LAKE CITY, MINN.—Engn. C. F. Loweth, St. Paul, 
has reported on works for the city, estimated to cost 
$22,622. This includes a supply from Lake Pepin, 
1,000,000-gallon pumping plant, 90,000-gallon water 
tower, nearly three miles of 3 to 6-in. mains and 37 
hydrants. 

REDWOOD FALLS, MINN.--The Council has award- 
ed the contract for works to H. H. Harrison & Co., St. 
Paul for $20,925. A Gordon pump will force water 
from the Redwood River, one mile distant. 

HAMPTON, NEB.—Works are projected. 


Southwestern. 


KANSAS CITY, MO.—The Council has passed an or- 
dinance providing for an election April 5, to vote on the 
issuance of $2,000,000 of 41-2 per cent. gold bonds. 
The same amount of 4 per cent. bonds were voted a 
year or more ago, but they were not payable in gold, 
which, possibly coupled with the opposition of the 
water company to the building of city works, prevented 
their sale. 

ST. LOUIS, MO.—Bids are wanted until April 12 for 
about 127 tons of cast iron coated pipe, and about 
47 tons of specials, delivered at the Chain of Rocks. 
Geo. Burnet, Pres. Board Public Improvement. 

AUSTIN, TEX.-—The time for receiving bids for pipe, 
specials and hydrants has been extended from April 
18 to June 22, 1802. 

BIG SPRINGS, TEX.—It is reported that works will 
soon be built. 

CLIFTON, TEX.—The Clifton Water-Works Qo. has 
been incorporated; Directors, A. Petersen, Frank Kell 
and others; capital stock, $3,000 

HILLSBORO, THKX.—A franchise for a 
lighting system has been granted. There 
hydrants, at $50 each per annum. 

KOSSE, TEX.—It is reported that the works are to 
be enlarged. 

MIDLOTHIAN, 
works. 

NACOGDOCHES, TEX.—Works are still wanted. 

SPRINGTOWN, TEX.—It is reported that a contract 
for works has been let. 

STEPHENSVILLE, TEX.—It is reported that works 
will soon be built. 


— mai TEX.—It is reported that works are as- 
sured. 


YOAKUM, TEX.—A contract for works has been let. 

DENVER, COLO.—It is reported that the Citizens’ 
Water Co. will lay 12 miles of supply main this sum- 
mer, Engr., C. P. Allen. 

FREMONT, COLO.—A mass meeting was recently 
held to consider a proposition for works from the 
Beaver Creek & Cripple Creek Water Co. It is report- 
ed that the meeting was favorable to the company, and 
= works will probably be completed within 90 

ays. 

GRAND JUNCTION, COLO.—It is reported that the 
city talks of introducing a supply from the Grand Mesa 

e3. 

PUEBLO, COLO.—It is reported that the Hayden 
Vlacer Co. will supply its subdivision, and possibly Fre- 
mont, with water from Beaver Creek. A reservoir 
will be built. Estimated cost, $60,000. 

RIDGWAY, COLO.—The Ridgway Water Co. has 


been incorporated C. H. Nix, Otto Mears and Fred. 
Walsen; capital sate, $30,000. 7 


Pacific. 

BALLARD, WASH.—The Northwestern Oil, Gas, Ar- 
tesian Test @iell & Water Works Construction Co. 
has offered to develop a water ly from a well or 
wells for $15,000, or to build on the franchise 
plan, the town to have the right to bay the works, 


for constructing 
For further de- 


water and 
will be 45 


TEX.—The Council is considering 


CHEHALIS, WASH.—It is reported that works will 
be built this summer. 


NEW WHATCOM, WASH.—It is reported that the 
Bellingham Bay Water Co. has increased its capital 
stock from $100,000 to $500,000, and that extensions 
will be made. 

TACOMA, WASH.—The Water Commission has re- 
ported in favor of city works, with a gravity supply 
from the Mashell River, 27 miles distant. The plan 
includes a boulder granite dam to raise the river 25 ft.; 
a brick aqueduct; a receiving reservoir near the city ; 
supply mains and a distributing system. The cost of 
the system is estimated at from $1,500,000 to $2,219,000, 
according to the material used for the aqueduct 
Nelson Bennent, chairman; Fred. Plummer, engineer 
of the Commission. ; 

ATHENA, ORE.—The people have voted 69 to 8 to 
issue bonds for works. It has not been decided whether 
gravity or pumping will be used. 

LA GRANDE, ORE.—It is reported that the city has 
$20,000 available and will build works. The present 
supply is furnished by a company 

MONMOUTH, ORE.—It is reported that the Monmouth 
Water Company will raise its reservoir several feet 
higher and enlarge its well to four times its present 
capacity, and extend its mains. 

PORTLAND, ORE.—Important 
mains and the addition of a pump to 
mette Heights are reported as projected. 

SAN FRANCISCO, CAL.—Recently the Olympic Club 
was granted permission to lay pipes in the streets to 
carry salt water, evidently for bathing purposes. It 
now appears that the franchise permits extensive opera 
tions, and there is talk of forming a company to supply 
bath houses, private families and street sprinklers, 

VALLEJO, CAL.—The people have voted against the 
issuance of $250,000 of bonds for city works. A com 
pany supplies the city and is said to be unsatisfactory 

PHOENLX, ARIZ.—It is reported that a franchise for 
water and gas works has been granted to J. J. Gar 
diner. The city is supplied by a company 

OSBURN, IDA.—Small works are projected by local 
capitalists, with a gravity supply from Meyer's Gulch 
A company now supplies the city. 


extensions to the 
supply Willa 


Canada. 
MONCTON, N. B.—Authority to build city works is 
being sought. A company now supplies the city. 
DIGBY, N. 8.—Application will be made for the in 


corporation of the Digby Water Supply Co. by T. ¢ 
Shreve, John Daly and others; capital stock, $40,00% 
SPRINGHILL, N. 8.—The Provincial Engineer ‘as 


reported adversely to the proposed city gravity works. 
on the ground of too great cost, and too little drain 
ange area, 
LEVIS, P. Q.—Works are wanted 
ARTESIAN WELLS. 
ROCKFORD, WASH.—The Town Council 
petitioned to sink wells for irrigation. 


IRRIGATION, 

UTAH AND IDAHO.—J. H. Holmes, Pres., has seut 
us the following: ‘‘Work has been begun on the Cache 
Valley canal, Corey Bros. & Uo., of Ogden, having the 
contract for the first 15 miles, to be completed by the 
middle of June. The main canal is taken out of Bear 
River, about three miles above Soda Springs, in Bing 
ham Co., Ida. It is to be 45 ft. wide on the bottom, to 
earry 5 ft. of water, and will be, when completed. 
about 105 miles long, watering about 250,000 acres of 
fine land in southern Idaho and northern Utah. The 
company was organized in Ogden last year, who are: R 
W. Faris, Ch. Engr., C. K. Bannister, Consult. Engr 

NEW COMPANIES.—Soledad Dam & Storage Res 
ervoir Co.; directors, M. P. Cutter, J. B. Solomon and 
others: $500,000, of which $100,000 has been sub 
scribed. Arizona Land and Irrigation Co., Arizona 
$5,000,000, of which $1,500,000 has been paid up; to 
build a dam at Pasten’s Butte, on the Gila River, and 
also to build 240 miles of canals. 

SEWERS. 

BELFAST, ME.—Mayor Thompson advises construc- 
tion of additional sewers. 

ROCHESTER, N. H.—A committee, consisting of J. 
F. Springfield, L. E. Seruton and Albert Wallace, has 
been appointed to procure plans and estimates for 
a complete system. 

LAWRENCE, MASS.—The Committee on Sewers has 
recommended sewers in three streets. 

PITTSFIELD, MASS.—The bids for cemynt for the 
sewer work have been rejected. 

BROCKTON, MASS.—The city is preparing to con 
struct a more complete system. 

NATICK, MASS.—The Committee on Sewers has re- 
ported in favor of the filtration system. The estimated 
cost of the system is $105,251. 

PITTSFIELD, MASS.—The contract for about 11 
miles of sewers has been awarded to H. C. Eyre, of 
Chester, Pa., at $93,000. 

WESTFIELD, MASS.—The estimate for the proposed 
extension, including about 7,000 ft. on the north side 
of the river, is $23,000. 

WESTBORO, MASS.—The newly appointed Sewerage 
Committee has organized with W. T. Forbes, Chairman, 
and J. 8. Nason, Clerk. 

BUFFALO, N. Y.—The lowest bid for the sewer in 
Ontario St. was from Thos. F. Moore, $17,900. 

CLINTON, N. Y.—Plans for the proposed system have 
been completed, and, if approved by the State Board of 
Health, will be submitted to a vote of the citizens. 

CORTLAND, N. Y.—A public meeting is being ar- 
ranged to discuss the question of sewers. 

NEW YORK, N. Y.—Bids are asked until April 8 for 
11 street and sewer contracts. Thos. F. Gilroy, Com- 
missioner of Public Works. : 

RUTHERFORD, N. J.—A committee has been ap- 
pointed to estimate the expense of a system. 

PHILADELPHIA, PA.—The contracts for an 900-ft. 
extension of the Wingohocking sewer has been awarded 
to W. A. Malone, of Chester Co., at $20,000. 

PITTSBURG, PA.—The estimate for the Butler St. 
extension is $81,742, and for the Haights St. sewer, 
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WILKINSBURG, PA.—The report of the Sewerage 
Committee has been accepted. It recommends the sepa- 
rate system, with a 24-in. main and outlet in the Mo- 
nongahela River, at a cost of $160,000. 

ROANOKE, VA.—The City Engineer is preparing sur- 
veys and estimates in accordance with the plan rec- 
ommended by Engineers Hering and Gray. 

CINCINNATI, 0.—The Boughen Engineering Co. has 
been awarded a $72,563 contract. 

SANDUSKY, O.—Bids are asked until April 25 for 
sewers In two streets. A. W. Miller, Cy. Clk. 

BENTON HARBOR, MICH.—The contract for sew- 
ers has been awarded to J. W. Pearl, at $17,500. It 
includes 3,435 ft. of 36 to 48-in. double ring brick, and 
2,556 ft. of 12 to 20-in. vitrified pipe sewers. 

RED JACKET, MICH.—A system of sewers will be 
built this spring. 

AURORA, ILL.—Bids are about to be asked for 10 1-2 
miles of pipe and brick sewers. M. G. Staff, Engr. 

MENDOTA, ILL.—The Council is securing estimates 
for a system. 

WACO, TEX.—The City Engineer has been instructed 
to prepare plans for a sewer system in the southern 
portion of the city. The estimated cost is $100,000, 

DENVER, COLO.—The Western Sewage Co. has 
made a proposition to the Mayor for the disposal of the 
city sewage. 

STREETS. 

WESTFIELD, MASS.—The Selectmen estimate that 
it will cost $30,000 to pave Elm St. with granite blocks. 

WORCESTER, MASS.—Bids are asked until April 4 
for 12,700 sq. yds. of brick paving, 8,000 sq. yds. of 
gutter and crosswalk cobble paving, 18,500 lin. ft. of 
curbstone, 14,000 sq. yds. of block paving, flagstones 
ete. L. B. Stone, Highway Commissioner. 

PROVIDENCE, R. L—Elmwood Ave. is to be made 
“) ft. wide. The estimated expense is $18,000. 

DUNKIRK, N. Y.—A considerable amount of brick 
paving and macadamizing is expected to be done this 
vear. F. A. Dunham, Oy. Engr. 

NEW YORK, N. Y.—The Commissioner of Public 
Works has submitted a list of streets to be paved with 
the speelal appropriation of $1,590,000. It includes 
granite blocks on concrete, and asphalt on present 
etone 

HACKENSACK, N. J.—The Improvement Commission 
esks bids for macadamizing 25,000 lin. ft. of streets. 

WILMINGTON, DEL.—The eity will commence, about 
May 1, the widening of Delaware Ave. 10 ft.. at an 
estimated cost of $75,000. The city has issued bonds 
for $200,000 for streets and sewers. 

WESTMINSTER, MD.—The city has been authorized 
to issue bonds for $15,000 for street improvements. 

COLUMBUS, 0.—The Board of Public Works has 
recommended the paving of one street each with Hay- 
den blocks, Hallwood blocks and cobblestones. 


CINCINNATI, O.—The Board of Administration asks 


Piles. 


ENGINEERING NEWS. 


NEW COMPANTES.—Delafield Construction Co., Jer- 
sey City, N. J.; to construct and equip railways and 
electric light works, $100,000; T. Delafield.and W. G. 
Cook, of New York City, and N. Billings, of Pas- 
saic. Austin Electric Co., Austin. Minn.: $50,000: 
H. M. Byllesby, H. C. Lewis and W. P. Johnson, all 
of St. Paul. Madison Electric Co.. Madison, Wis.; 
75,000; J. W. Hudson, H. J. Schulkamp and Joseph 


Housmann. 
CONTRACT PRICES. 


DREDGING.—Buffalo, N. Y.—The Board of Public 
Works has awarded contracts for dredging to Hingston 
& Woods, as follows: Buffalo harbor, 30.000 cu, yds. at 
18cts. per cu. yd.; Buffalo River, 68,000 cu. yds. at 
19cts.: Blackwell Canal and Peck Slip, 56,000 and 3,000 
en. yds. at 19cts. 

Racine, Wis.—The following proposals have been re- 
ceived for dredging: Green Bay Dredge & Pile Driver 
Co., Green Bay. Wis., 13 3-8 cts. per cu. yd.: 8. 0. Dix- 
on, Racine, Wis., 14 1-4 cts.: White & Finch, Grand 
Haven, Mich., 14 1-4 cts.: W. A. Starke. Milwaukee, 
Wis., 14 1-2 ets.: J. A. McMahon and C. P. Montgomery, 
Chicago, Tll., 14.9 cts.; Chiengo Dredging & Dock Co., 
24 cts. 

PIPE AND CASTINGS.—Ruffalo, N. ¥.—The Water 
Commissioners have awarded the contract for cast tron 
pipe and special castings to the Buffalo Cast Iron Pipe 
Co. at $25.95 per ton at works and $1.50 per ton extra, 
delivered, and 2 1-2 cts. per th. for specials. 

Cincinnati, 0.—The Water Board has awarded a con- 
tract for cast iron pipe and specials to the Harrison 
& Howard Tron Co., of St. Louis, Mo., at $21 and $40 
per ton respectively. 

St. Paul. Minn.—The Water Board has awarded the 
contract for east iron pine and specials required for 
ahis venr’s work to Dennis Long & Co.. of Louisvil'e, 
Ky., at $23.95 and $50 per ton respectively. 

PAVING MATERIAL.—Buffalo, N. Y.—Proposals re 
cently received by the City Commissioner ranged as 
follows: Pennsvivania Ave., 930.000 granite blocks 
(8 to 12 ins. long, 3 to 4 ins. wide and 6 to 7 ins. deep). 
$32 to $82.50 per M.: 15,000 lin. ft. of 6 in. granite 
eurh 18 ins. deep, 99 7-8 ets. to $1.35 per ft.: 15.200 
lin. ft. of granite or gneiss cutter stone, 10 ins. wide, 
6 ins. thiek. and 8 ft. long. 28 to 40 cts per ft. Colum- 
bia Ave.. 620.000 blocks, $64 to $80 per M.: 9.600 ft. 
of curb. $1.05 to $1.38 per ft.; 9,600 ft. of gutter stone. 
28 to 40 cts. per ft. 

SEWFER.—Terre Haute, Ind.—The contract for 750 
ft. of three-ring brick sewer. 48x41 ins., the inner ring 
of vitrified brick, and the entire length of sewer resting 
on a piling and oak grillage, has been awarded to Fred- 
erick Fischer at $16 per ft. for sewer. $79 for manhole 
and $2400 for stone stutment: total. $14.540. 

Wilmington. Del.—The contract for 130 ft. of brick 
and stone sewer 7 ft. diameter. has been awarded to 
John Jacoby, at $20.50 per lin. ft. 

PIFR.—Grand Haven, Mich.—The following proposals 
for pier work at this harbor have heen received by 
Mai. Wm. Ludiow. TT. S. Engineer Office. Grand Rapids, 
Mich. The bid of J. A. Beauvais was informal. 
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wheels, leading pony truck and trailing six-wheel track 
they have orders for compound engines for the Centr: 

ef New Jersey, the Sinnemahoning Valley, and +: 

Missouri,Kansas & Texas, and also for a 16 consolidati: 
and 7 eight-wheel engines for the Grand Rapids & [, 

diana, 30 ten-wheel engines for the Missouri Pacite 
and 5 ten-wheel engines for the Chicago, Rock Islan 
& Pacific. The Schenectady Locomotive Works, Sch. 

nectady, N. Y.. have built an inspection engine for the 
Adirondack & St. Lawrence. The Long Island R. R. jx 
adding 20 locomotives to its equipment. 


CARS.—The St. Charles Car Co., St. Charles, Mo 
has orders for 8 passenger, 8 smoking and 8 baggac 
ears for the Wabash, and 10 passenger cars for th. 
Lake Shore & Michigan Southern. The J. G. Brill Co. 
Philadelphia, Pa.. has built 6 cars for the Jamestown 
N. Y., street railway. The Murphysboro Car Works 
Murphysboro, Til., has been incorporated by T. M. Lo 
gan, and W. H. Jones; capital stock, $150,000. 


CAR WHEELS.—tThe Bluffton Car Wheel Co., Blof 
ton, Ala.. has an order for 500 wheels for the East Ten 
nessee, Virginia & Georgia. 


THE WAKEFIELD SHEET PILING CO. has been 
organized by J. A. Wakefield. J. T. Hall and T. M 
Nelson. Its office is in the Rookery Building, Chicago. 


SCHLEIDER. SCHUMM & CO., Philadelphia, Pa.. en 
gineers and builders of the Otto gas engine, have opened 
an office at 19 Pearl St., Boston, Mass. 


THE BERLIN IRON BRIDGE CO., of East Berlin 
Conn., will build the new machine shon for the Henry 
R. Worthington hydraulic works, at South Brooklyn 
N. Y. The building is to be of iron, 200x50 ft.. with 
a 20-ton Sellers’ traveling crane. It was designed 
the bridge company, who will furnish it complete, in 
eluding the foundations and brick work. 


SHOPS.—The Gould Car Coupler Co. is preparing 
to build extensive works in the new town of Depew 
near Buffalo. The repair shops of the New York Cen 
tral R. R.. which are to be located at the same place 
will occupy about 100 acres, and cost about $600,000 to 
begin with. While this plant will first be used for 
the repair of locomotives, it is to be fitted for building 
locomotives as well, in a short time. and employ from 
1.500 to 2,000 men. The erecting shop plans call for 
electric traveling cranes of 60 tons capacity, heavy 
transfer tables, and the most complete and modern 
en that can be put into works of this char 
aeter. 

HYDRAULIC PUMPS.—The Erwin-Welch Hydraulic 
Machinery Co., Chicago, Ill., has received orders for its 
new water pressyre pump from all narts of the 
country, and several in Chicago. ineludine some for 
prominent buildings. The pump is specially designed 
for forcing water to the upper floors of city buildings. 

NEW COMPANTES.—Etmira Municipal Improvement 
Co., Elmira. N. Y.; $1,800,000; Pres... D. G. Robinson. 
Sterling Public Works Co., Sterling, Tl.: $400,000: W. 
J. Watson, J. G. Monahan and W. M. Dillon. Ameri- 
ean Hydraulic Dredging Co., Chicago. Ti.: $250,000: 
C, L. Plumb, R. L. Latham and C. H. Webster. North- 
ern Steel Co., Chicago, Tll.; $200,000; F. C. Caldwell, 
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bids, in addition to those previously mentioned, until 
April 12, for paving one street with granite blocks; 
April 15, one street; April 16, two streets. The County 
Anditor asks bids until April 20 for road improvements 
in the township of Columbia. 

TOLEDO, O.—The lowest bid for paving 15th St. 
with Trinidad asphalt was that of the Warren-Scharf 
Asphalt Co., $22,791, with Medina curb, or $22,458 
with Berea curb. Thos. MacKinney bid $17,790 and 
$17,293 with Medina stone paving, and $13,469 and 
$12,972 with firebrick paving. 

ROCK ISLAND. ILL.—The Rockford Construction 
o.. of Rockford, has a contract for about 11-2 miles 
of brick paving, to cost $75,000. 

OMAHA, NEB.—The City Treasurer wi'l sell $50,000 
of paving bonds April 25. 

REDLANDS, CAL.—The city will spend $100,000 in 
street improvements this year. 

ELECTRICAL, 

WALTHAM. MASS.-—-A new electric light company is 
veing organized. H. M. Rider will be the manager. 

BUFFALO, X. Y.—The ¢ity has contracted for elec- 
tric lights for five years at 35 cts. per light per night. 
This is a reduction of 5 cts. from the present contracts. 

HANOVER, PA.—The town will vote April 19, on the 
question of issuing bonds for additional lights. 

WELLSTON, O.—The city will spend $18,150 in erect- 
ing & municipal plant. 

NILES, O.—The city has been authorized to issue 
bonds for an extension of water works and electric 
light plants. 

COLUMBUS, IND.—A new company is being organ- 
ized to furnish the city with electric lights. A dam 
will be built across White River, four miles north of 
the city. 

BURLINGTON, IA.—Bids’ are asked until April 18 
for 60 or more are lights of 2,000 c. p. and 250 inean- 
descent lights. Henmry Ritter. Chairman of Gas Com- 
mittee, 

HOLLISTER, CAL.—A franchise has been granted 
to the Hollister Light & Power Co. The National 
Flectrie Development Co. is also preparing to supply 
electric lighting. 

RAT PORTAGE. MAN.—The Citizens’ Electric Light, 
Tleat & Power Co. has been formed and proposes 
to furnish electric lights at half the present price 


SEWER PIPE—Fitchburg, Mass.—A contract has been 
awarded by D. A. Hartwell, Cy. Engr., to Damon & 
Gould. of Fitchburg, at fhe following prices: 10-in. pipe 
and Y branches, 15 cts. per ft., and 64 cts. each; 12-in., 
19 1-2 ets. and 8&8 cts.; 15-in., 29 ects. and $1.30; 18-in., 
39 cts. and $1.76; 20-in., 52 cts. and $2.33. 


BRICK PAVING.—Lexington, Ky.—A_ contract for 
56,000 sq. yds. of brick paving on 9 ins. of concrete has 
been awarded to the Tennessee Brick Co., at $2.22 


per yd. 
MISCELLANEOUS. 

PURLIC BUILDINGS.—Atianta, Ga.—Bids are asked 
until April 19 for the construction of a mess hall, 
eiard house and magazine, all of brick, at Ft. Mc- 
Pherson, Ga. Capt. Constantine Chase, Asst. Quar- 
termaster. U. S. A. 

Senate bills have been passed appropriating for public 
buildings. at Camden, N. J.. $60,000; Bridgeton, N. Y.. 
$75,000: Helena, Mont., $400,000. 

TRON AND STEEL WORK.—Washington, D. C.— 
Rids are asked until Avril 15 for iron and steel_work 
for erecting sheds at the Norfolk Navy Yard, N. H. 
Farquhar, Chief of Bureau Yards and Docks, Navy 
Department. 

STEAM HEATING PLANT AND ELEVATORS.— 
Bids are asked by the Board of Public Schools, until 
April 7. for the steam heating apparatus, four eleva- 
tors, and the electric plant for the new Board of Edu- 
eation Building. Gist Blair, Chairman Building Com- 
mittee. 

GAS.—Butffalo, N. Y.—The city has awarded five-year 
econtrects for gas lighting at $1 per 1.000 cn. ft. 


PARK.—Brooklyn. N. Y.—Plans for the new Bush- 
wick Park in Ward 18 have been submitted by J. T. 
Culyer, Engr. 

BUILDINGS.—Among the new buildings, for which 
plans and specifications are being prepared in Chi- 
cago. are the Columbus, 13 stories, having a frontage 
of 100 ft. on State St.. and a depth of 90 ft. on Wash- 
ington St.: Boyce. 14 stories. 403-4 ft. frontage on 
Dearborn St.. 901-4 ft. depth on Calhoun Place: §. 
P. Leer Building. 75 1-2 ft. depth on Calhoun Place: 8. 
ft. depth. Purdy & Phillips, Rookery Building, Chi- 
cago, are the consulting engineers on these structures. 

MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—The Baldwin Locomotive Works, 
Philadelphia. Pa., have built a compound suburban 
tank engine for the Philadelphia & Reading; six driving 


M. M. Naramere and R. W. King. Clow Sanitary Co.. 
Chica%o, Ill., to operate lavatories, etc., at the World's 
Fair; $150,000; J. A. Wakefield, J. T. Hall and T. M. 
Nelson. Hudson Docking and Terminal Co., Jersey 
City, N. J.; dredging; $100,00; J. J. Cone, Jersey City; 
R. J. S. White, Montclair, N. J. 


CURRENT PRICE LIST. 


RAILS.—New York: $30 at Eastern mills: $30.75 at 
tidewater; old rails, $20.00 to $20.50 for iron and $14 
to $15 for steel; girder rails, $40. Pittsburg: $30: old 
— = to _. Po — and $16.25 to $17 for 
steel, cago: o -50; old rails, $19.75 for ir 
and $13.50 to $14 for steel. : oe 


TRACK, MATERIALS.— New York: steel angle bars. 
1.65 to 1.7 ets.; spikes, 2.05 to 2.1 cts.: track bolts, 2.6 
to 2.75 cts., with square and hexagon nuts. Pitts- 
burg: splice bars, 1.7 te 1.8 ets. for iron or steel; iron 
or steel spikes, 2.15 ets.: iron track bolts, 2.65 cts. 
with square and 275 cts. with hexagon nuts. Chicago: 
splice bars, 1.8 cts. Yor iron and steel: spikes, 2.15 to 
2.2 cts.; track bolts, 2.65 to 2.75 cts: with hexagon nuts. 


PIPE.—Cast iron, $20 to 830 per ton. Wrought iren. 
discounts as follows, at Pittsburg: 57 1-2 and 47 1-2 
per cent. on black and galvanized butt-welded; 67 1-2 
and 55 por cent. on black and galvanized lap-weldea. 
Casing, 55 per cent. 

FOUNDRY AND PIG IRON.—New York: $14 to $14. 
Vittsburg: $14 to $15. Chieago: $13.50 to $15.50. 

LEAD.—New York: 4.2 to 4.25 cts. f 
4 cts. St. Louis: 3.9 to 4 ee . oe 


STRUCTURAL MATERIAL.—New York: beams, 2.2 
to 2.8 ets.; channels. 2.25 to 2.5 cts.: angles, 1.9 to 2.1 
ets.: tees, 2.4 to 2.75 ets.: sheared iron plutes. 1.85 to 
2.25 cts.: steel nistes. 1.8 to 1.95 ets. for tank. 2.1 
to 2.3 cts. for shell, 2.4 to 2.65 cts. for flange. 3 to 
2.25 «ts. fer firehex. Pittshurg: beams. 2.15 to 2.2 
cts ; channels, 2.15 to 2.8 cts.: angles, 1.9 to 1.95 cts. : 
tees, 2.5 ets.: universal fron mill plates, 1.9 to 2 cts.. 
sheared steel bridge plates, 1.9 to 2 ets.; refined iron 
nnd steel bars, 1.75 ets.; steel plates, 1.9 to 1.95 cts. for 
tank. 2.15 cts. for shell, 2.25 to 2.3 cts. for flange. %t.75 
to 4.15 ets. for firebox. Chicago: beams. 2.25 to 2.5 cts. 
for standard. 2.57 cts. for small,.and 2.7 cts. for 20-in.° 
channels. 2.25 to 2.5 ctst # ; 1.9 to 2 ets.: tees, 2.5 
ets.: universal plates, 1.9 to 2 sheared steel plates. 
1.95 to 2 ets.: steel plates, 2.4 to 2.5 ets. for tank, 2.05 
to 2.75 ets. for shell, 2.9 to 3 cts. for flange. 








~ CITY ENGINEERS 
wbo contemplate increasing their 
Force are invited to send us pase ay of 
men wanted. 
No charge to Employers. 
Engineering Employment Bureau, 
& GRANGER BLOCK, SYRACUSE, Be. 

as general office 
in e sither city or rail 
way engineer's office. Twenty years’ ex- 


cogimenrt References 
85 Brook yn, N.Y. 


wANTED-—A eitention 
manand d 


perience > on 
if requ 


NTE. 4 civil gine 12 years’ ex- 
ae rience oa ae corstruction 
and mun ngin 1392: — 


( t liberty about A 
eae references. Rldnees DENSTON. care 


Engineering News, Tribune Sullting. 
York City. 


NTED-—Position by young a 
wo years’ experience in city and wwe 
engineering; craftsman. Former!) many 


U ng De ant; 
et. Address J. A. K =y, Now Bo 


West Newell St.. Syracuse. N. 
FOR SALB.—Heller & Brightly — 
transit and leveling instrument in good 
condition, cheap. R. W. LEMON, care 
Mexican Land Co., Ensenada, Lower 
California. 15-2t. 
ee 
FOR SALE—Forty horse power engine in firsi- 


class condition, also Deane feed pump. 
Julius Bien & Co., 189 Duane street. 15- tt 


FOR SALE—One-half yard Dredge Machine. 
manufactured by the Marion Steam 
Shovel Co. For further me aT ad- 
dress F. J. SMITH, Sheldon, Ml. = 15-5t 


For Sale. 
Open Street Cars for the Summer of 
1892. 

The West End Street Railway Company, of 
Boston, Mass., offers for sale a large number 
of Open Horse Cars and Open Electric Cars, 
with Thomson-Houston motors if desired, all 
in good condition and ready for service. 
These are seven-bench and eight-bench cars, 
with both fixed and reversible seat backs, 
were built by first class manufacturers, and 
are offered for sale at low prices. This is a 
good opportunity to procure a first class sum- 
mercar. We willsend photograph: on appli 
cation, but invite an examination of our stock. 
Address all correspondence to HENRY F- 
WOODS, Purchasing agent, 81 Milk St., Bos- 


ton, Mass, 
eee 


For Sale. 


Derrick Barge, 40 ft. by by 80 ft., with 80 ft. mast 
and 60 ft. boom. First class ‘condition. will 
hoist 15 tons. Address 


McCORMICK CONSTRUCTION CO., 
12-1f No. 904 Olive St., St. Louis, Mo. 


FOR SALE—One 16-HP. “Mundy” double 
engine, double drum hoisting engine, as 
good as new; only used ten days. 
M. FARGUSS0ON, Soutt port, N. C. o eT 

FOR SALE —Traasit, made by “FoR SALE —Transit, made by Stackpole 
Bros. in 1891. Graduated to 30 seconds. 
Has vertical circle, stadia wires and 
movable center. But little used and as 
good as new. Address ENGINEER, care 
Letter Carrier 103, Boston, Mass. 14—2t. 


SECOND HAND—& & SALE. 

Four Lidgerwood; 3 Mundy hoisting en- 
gines; 3 pile drivers, with hammers com- 
plete; 3 steam dredgers; 3 steam shovels; 3 
narrow-gage locomotives; cars; rails; Car- 
son Trench digger; pumps, all sizes up to 
4,000,000 gallons; boilers—condensers, com- 
pressors; pipe, all sizes; tanks, all sizes; 
road scrapers; road rollers; crushers; en- 
gines, all sizes; centrifugal pumps; contrac- 
tors’ tools. W. S. MIDDLETON, 25 John St. 


Fer Sale. 


wi 











Transit, level, leveling- 
compass, pocket een 
chat ong complete and 
chain, 
broken sets from sis to to date; Latham’s 


Sanitary ring, 
vations bankments, 
Engineer’s Pocket-book, Shunk’s 
xineer, Cleeman’s 

tice. Hoper's Br 

Civil 

Hydranties * Bhgineering, Pan 
de and ar Eeeewy 


lows ‘and Miinnescta. (Dat Missisaipot 
rare; Head of 


x 


Address | = == submitting bid; and must be 


| 
rs 














Trautwine on Exca- 
aoe 


Weale's 


WATER-WORKS WANTED. 


A plant in operation with a good franchise 
and at least 20 years to run. Price must be 
based on earning capacity. Address ‘ ‘ES- | 
TATE,” care Engineering News. 12-6t 


Business Opportunity. 


A controlling or partial interest in a prosper- 
ous heavy boiler, tank and plate work manu- 
facturing business located at Chicago. Total 
investment about $100,000; more économically 
and eligibly located than any of its competi- 
tors. The largest and most complete plant in 
heavy tools in the West. In perfect order. 
Shops are crowded with profitable orders. 
Growing business. No limit to the field. 
reason of selling, illness of principal officer. 
An excellent opportunity to get into a well 
established and growing business. Most 
thorough examination invited. Address 

HIGH GRADE BOILER, 
Care of McMURDY & JOB, Attorneys, 
Chamber of Commerce Building, 
Chicago, IIL 
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SEALED PROPOSALS will be received by 
the Hackensack Improvement Commission 
until Monday, April 18, 1892, at 8 p. m. for 
Macadamizing about 25,000 lin. ft. of streets 
within the Commission limits. 

ifications may be seen at the office of 
williams Bros., Civil Engineers, Hacken- 
sack. 

The Commission reserves the right to re- 


ject any or all bids. 
Dated Hackensack, Fe March 25, 1892. 
mY ANTA, President. 
M. E. CLARENDON, "Teavelnte. 


Notice to Contractors. 


Sealed proposals will be received pe es 
Board of Public Works, Waitsburg, 
Wash., until noon of Ma . 1892, for the 
following materials and la r for the Waits- 
burg water-works: 

(1.) 5,087 ft. of 4-in. pipe (per lin. ft.). (2.) 
18, ft. of 6-in. pipe (per lin. ft.). & 
4,076 ft. of 8-in. pipe (per lin. ft.). (4) 
“, gates ranging from 4 to 8 ins. 6.) 
4, Ibs. specials. (6.) rT -three 
double nozzle fire hydrants. (7.) Laying | 

above pipe and setting hydrants and gates. 

a reservoir. (9.) One supply well. 

w 

= material to be furnished on board cars 
f. o. b. at Waitsburg, Wash. Proposals 
must be made on blank forms furnished by 
Board of Water-Works; and all required 
formalities must be complied with in order | 
to secure consideration. Date of furnishing 
materials and completing work _must be 
filed with proposal. 

Plans may be examined and ‘planks se- 
| cured either | at office of or of Waits- 
= or at office of the gineer, Thomp- 

en Rurnhart Building, Pendleton, Ore. 
"proposals must be addressed to Richard 
rmsbee, City Clerk, Waitsburg, Wash., 

and must be indorsed with name of person 





ed by a certified check made payable to 
the City 7 Clerk of ene Wash., as a 
tee that contract will be entered into 
7 gee is waaned for the following 
amounts: ee ais, $400; stop 
gates, re re iydrante $100; laying pipe, 
of gates, and bydranta, $500 righ is 
we e t 
to reject any or all bids. 
W. M’CANN, 


voir, 


: 


Board of Water-Works. 
A. L. ADAMS, ese Pendleton, Ore. 


Department of Public Works. 


Bureau of Wat 
benmentatenty 8 





i 


36 
ai 
re 


ENGINEERING NEWS 


accom- | 


> ie, 
g92. - 


|Commonwealth of Massachu- 
| setts. 





| tended. 
Mass. 


| Metropolitan Sewerage Commission- 
ers—Notice to Contractors. 


Sealed bids for building Section 27 of the 
Metropolitan Sewerage System in Somerville 
and Cambridge, in acco ce with the form 
S contract and ——. to be furnished 
the Board of Metropolitan Sewerage Com- 
Soa te will be received by said board at 
its office, 93 Lincoln street, Boston, Mass., 
a 12 o'clock M. of SATURDAY, May 7, 


No bid will be received unless accompanied 
by a certified check for the sum of $1,000. 

All bids must be made upon the blank forms 
furnished by the board. 

Some other particulars are approximately 


Plans can oa can and specifications “and 
oe of contract can be obtained at the above 


o"Brick must equal samples shown in the office 
of the Engineer, 
Each bidder is required to make | a statement 
indicating what SEWER, TUNNEL, and 
similar work he has done, and to give refer- 
ences that will enable the board to judge of his 
| business standing. 

The board reserves the 
and all bids. 


- 


right toreject any 


; HOSEA KINGMAN, \ Board of 
| Metropolitan 
no LY HAYNES, >» Sewerage 
| Commissioners of 
| HARVEY N . COLLISON. Mar sachuseits. 


HOW RD A. CARSON, ¢ ‘hief Engineer. 


15-4t 


‘Proposals for Extension of Sixty- 
Eighth Street Water Tunnel. 





OFFICE OF THE \ 
DEPARTMENT OF PUBLIC WORKS, ; 
CuHIcaGo, April 2, 1892. f 

Sealed proposals will be received by the city 
of Chicago until 11a.m on Friday, April 15, 
for the construction of the extension of the 
Sixty-eighth street water tunnel, with two 
cribs and shafts, and for the connection of the 
|extension with the old system, according to 
| the plans and specifications on file in the office | 
| of the department of public works of said city. 

Proposals must be nrade out upon blanks fur- | 
nished at said office, and be addressed to 
| said department, indorsed ‘* Proposals for ex- 
tension of Sixty-eighth street water tunnel,” 
and be accompanied with $500 in money or a 
i | caries check for the same ameunt on some 
| responsible bank doing business in the city of 
Chicago and made payable to the order of the 
| commissioner of public works. 

The commissioner of public works reserves 
the right to reject any or all bids. 

No proposal will be considered unless the 
party offering it shall furnish evidence satis- 
factory to the commissioner of public werks of 
his ability, and that he has the necessary fa- 
cilities, together with sufficient pecuniary re- 
sources, to fulfill the conditions of the con- 
| tract and specifications provided such contract 
should be awarded to bim. 

Companies or firms bidding will give the in- 
dividual names as well as the name of the firm 
with their address. 

J. FRANK ALDRICH, 
Commissioner of Public Works. 











5 lt 





OFFICE OF THE gens HOUSE EN- 





eer, Third District, Tom le, N. ¥., | farther particulars obtai 
March 2, 1992.—Bealed 1D a — _ to the wndanslgued os came eae 
clock ™-, | The board ex 1 
Sion the 25th of April, 1892, for pressly reserves the right to re- 
}——- © oon Se ¢ Articles for the | ject any or all proposals if, for any reason, the 
Light-House Retabtis nt zee oo interest of the city shall seem to require it. 
needed consist Fe mnered, Camber. The parties to whom the contracts may be 
land al; Bu tiv M. ; Engt awarded will be required to execute satisfac 
: om oa ie. oe and tory bonds. By order of Water Board. 
Stee 3 raphi Pate Glass; Galvan- 15-2t CHAS. E. FOWLER, Supt. 
ized ron, Tin, r, 
Sheet and Iron Wire; Sheet Brass and : : 
oa Brass, and Nickel To Bridge Builders 
ngs; ; Acids; Iron Castings; Siieet- 
Irow = on ie a. ‘Sealed proposals will be received by the 
ing, neous Articles: all of w h are eee fp m., May 4, 1892, for 
tions attach building superstructure of an iron via- 
the form of Did, ‘which many be obtained = duet connecting Garner and Division Sts., 


ANY CONTRACTOR 


Or company 
MEOLA, Box M, Wheeling, W. Va 





as follows: works, ete, Address 242 N. 5th St., Brooklyn, 
Cu. yds., a 
Length Average External! ——— . 
— : — ft. diam, ft ener. hops for Horizontal Steel 












— we ee oe Hayes, C. E., 38 Mohawk St., Coboes, N.Y. 
item or in the specifications, and to No bid will be rec received unless accompanied 
waive cow ee ecg invites te by a certified check of $500. The Commis- 
TD. P. HEAP. Major of Engineers. U8. 4., | 10" Teserves the right to reject any or all 
Third LightHouse District * | Dids. GILBERT O'BRIEN, 



























































LABOR. 


JOSEPH BRUNO, Contractor. 


Italian laborers supplied and work superin- 
Address 15 Seaon St., East Boston, 





DONATO CUOZZO, 
Contractor ftalian Labor. 
See Adv., p. iv. 





needing laborers address M. 





CHARLES P. MARTINO. 


Italian laborers supplied for railroads, water- 


ubular Boilers for Canal 
Pump Works. 


OFFICE OF THE 
DEPARTMENT OF PUBLIC Works, \ 
CHicaGo, April 2, 1892. ! 

Sealed proposals will be received by the city 
of Chicago until 11 a. m. Friday, April 15, 1892, 
for furnishing and placing in position complete 
for use seven (7) horizontal sheet tubular steam 
boilers, together with fittings, settings and 
connections, for the canal pump works, accord 
ing to plans and specifications on file in the 
office of the department of public works of said 
ety. 

Proposals must be made out upon blanks 
furnished at said office, and be addressed tc 
said department, indorsed, “ Proposals for 
boilers for canal pump works,” and be ac- 
companied with $600 in money or a certified 
check for the same amount on some responsi- * 
ble bank doing business in the city of Chic AZo 
and made payable to the order of the commis 
sioner of public works. 

The commissioner of pubhe works reserves 
the right to reject any and all bids. 

No proposal will he considered unless the 
party offering it sha!l furnish evidenee satis 
factory to the commissioner of public works of 
his ability and that he has the nec essary fa 
cilities, together with sufficient pecuniary 
resources to fulfill the conditions of the con 
tract and specifications provided such contract 
should be awarded to bim. 

Companies or firms bidding wiil give the 
individual names as well as the name of the 
firm with their address, 

J. FRANK ALDRICH, 
wit Commissioner of Public Works. 
aan 


Notice to Contractors. 


. City or PouGHKrEepsix, N. Y. 
EPAKTMENT OF WATER WORKS AND St WERS 
SEALED PROPOSALS wiil be receiv we 
this office until noon of Thursday, April 21, 1892, 
for furnishing and laying about 3,000 feet of 12. 
inch, 15-inch and 20-inch vitrified clay sewer 
pipe, with manholes and silt basins. Also for 
laying about 2,700 feet of 6-inch cast iron water 
Pipes and appurtenances. 

The sewer work will be iu four sections. and 
the water pipe in three sections. Separate pro- 
posals will be required for cach section. 

Plans can be seen, and specifications and 


































































seen at the office of Edward 




















Chairman Viaduct Commisston. 


ENGINEERING NEWS. 


R D.WOOD & CO... pHITADELPHIA, Pa 
constructors or GAS AND WATER WORKS. 
; FREEMAN’S VALVE INDICATOR Post 
a oe C A 7 | RO N Pp | PE. Eppy VaLves, Lamp as, v. 


Gas HOLDERS AND GAS MACHiNeRy 
HYDRAULIC CRANES, PRESSES, LIFTS, Erc. 


TURBINES AND WATER Power Pumps. HYDRAU LIC TRAVELING CRANES. 


Foundries J Mnanues, N, J MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS. 
me eo, CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL CASTINGS 


a 


THE Q ano C co. The [} ana ( Co. THE Q anv C co. 


CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK. 


ERVIS BIE ELATES 


WARREN’S ANCHOR BRAND 


fe SR ABLE PAC By 


The Cheapest and Most Durable Paimt |} —— 


FOR ALL 


BRIDGES, METAL ROOFS and ALL’EXPOSED || os PURPOSES. 
METAL AND ROUGH WOODWORK. 


Also Warren’s Anchor Brand Asphalt Roofing and Paving Materials. { PUR E ALU MIN UM. 
amr ee Cae | 
| 
} 


THE PITTSBURGH REDUCTION OOMPANY, 95 Fifth Ave,, Pittsburgh, Pa, 


Offer Aluminum gosveneeed to be equal in purity to the best in the market at the low- 
-” rates obtaina 


2 Prices given op “pplication. Aluminum Sheet, Wire and Castings 
rates. 


K Ch | Cl ANU fh CT U R | NG (0., ee polish, very efficacious and non-poisonous, suitable for household use, as 
well as for manufac.uring purposes 
81 and 83 FULTON sT. NEW YORE. ‘Alumina = Ider. Cone pondence solicited . 
SEND FOR CIRCULARS AND SAMPLES. 


| TT a a ae a a ee ee EET a I eS LE ETF, 
‘The «Tho meat pate baat onsets unzeaee te KET 80 OK '"—En- | Cc A E L E x A i L W A Y S © 


gineering and Mining Journal, A 


Waterways and Water Transport in different countries, with E ® SA x TO N 9 


a description of the Panama, Suez, Manchester, Ni an and 


cloth, $8.8. By J. S. Jeans. 500 pages, with iliustrations; 8vo, © O N ae R A. OC "1 O R " 


Circulars and catalogues on applioati 
ere Te SON Publieheee 12 Courtiandt St., New York WABSHEINGTON, DD. C. 


PATENTED. CABLE RAILWAYS BUILT BY E. SAXTON: 
. VW A K = FE | KE | D Grand Avenue and 15th Street Line, for Grand Avenue Railway Co., Kansas City, Mo. 
“rego | Grand Avenne and West: ye. nano. for Grand Avenue Railway Co., "Kansas City, "Mo. 
f oh Holmes Street Line, for es Street Railway Co., ‘peaeee ony Mo. 


“The Loop Line,” for wenn politan Railway Kansas ony. 
Seventh Street Line, for Washington & Georgetown R. R. Co., Washington, D, ¢.' 
| Eleventh and Thirteenth Sts. Line, for Tacoma R’y & Motor Co., Tacoma. oe of Washington 
| Navy Yard and Georgetown Line, for Washington & Georgetown R. R. Co., aw D.C, 
| Fourteenth Street Line, for Washi ngton & Georgetown R. R. Co., W ashington. D 
UNDER CONTRACT: 


| Blue Line of the Baltimore City Passenger R. R. Co. 


A PILE MADE oF THREE Equal WipTH PL NKS BOLTED 
TOGETHER. 


SIMPLEST. CHEAPEST. BEST. 


Kasy to make and made any length. Perfectly matched; stands the | 
heaviest of sons. 
ines 


anes FAILS TO @ IVE SA ee | 6 une ay nee a 2to3 oe ~~ ral or my and — ind lasts trory 4 1 : 
[ Docks, mes longer than any lead, m nen or metallic paint. 
Dons Wi ovecs oF any place where you want to stop water, HAS BEEN FULLY DEMONSTRATED. 


U % E TH E Ww AK EFIEL D. Send for Circular and Prices. Jos. aa CRUCIBLE CO,, Jersey City, N. J. 
PATENTED IN THE U, 8. AND CaNaDa. Globe Special Castings, 


— Address for Catalogue and Information.-— 


WAKEFIELD SHEET PILING cn, ‘nana. seit tate dak aoa 


BUILDERS IRON FOUNDRY, Providence, R. |. 
et CHIGASS, Tt. J. M. DRUMMO \D, Sales Ageat, 108 Greadiney, N. W. City 








